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^ B i ? E l 
fb» work in tlii* tlM«l« vitli thm 
wfAthmmm moA •tnurtural Meigaeeiile of th$ 0t 
tmialtioii Mctali^ p«ytiealftrl3r tlioM of pXntiaiMi c»Kip» 
vitli poIyAoatat* nitro««B moA ouXfur or 
aaXiur and oxygon ooatoinlng) Sohiff b«ooo» fbo foXlovla^ 
aov Sohiff %oooo hm9 ^oa ojmthooisod aaft thoir ooo«<Aiu«ft* 
ing boh«riour luio Isoon otuAlodt 
oootyloeoto&obloCtlULoiiroo) • a^bffivlfttod »• AofPu^ ' 
Bal loy l iddeth lourea , RSsTu: and 
«eetyXaoot onethlouroaoalloyXaXd vhyd e, ats-Hj,. 
fiio Sehiff Imooo voro oyathoolsfid olnpXf ooiuAon* 
•fttion of thionroo or 1,3-|>rop«nodla8tliio with roopo^tivo 
oldoliydoo or kotoao (oalioi'XolifioliyAOt p^ diMotlqpXoia&uiOboiiJiol* 
4oliar&o or aootjXaootoiio) • 
tldlo thooiii oXoo inoXiAoo urc^tliooio of m aov ooXfi* 
• i i o , i .o* 1,5*propyX^,I««io(4itto«b7X)maflai4o (HOgMT-
mi2''>4Mjr^ MgmgmgH&g) , tlm lirilBliMr fofttuvoo of thio 
•uXfiBlio wpo Ito Xook of ooXttblXitjr la tho w o n poXor 
moA BMHfXmr ooXTonto (votor Voing tho oxooptloa) 
osooptioaoXXy hU^ timnml otoUUI^ 220*0). Tho 
•oorAtsuitiiig boHwrloar of tlHo Xlgooft (PB&) tovordo pXatl* 
2 
wm liiia ^ 
moA aluurMttfriaaiiea of %h9 eampl&amm 
•f Aimmmiif l i ( vOiea, m^i t l )^ vl th Aofv^* m md UBtesu 
iMif* iaoliiicd^ 
A «iA« •«n«%3r of toolmiquoa liitvo b««ii onpIoyoA for 
tlM Mtvaottural •lueidatioa of tlio orgaoio li^mAo (Sohlff 
liOMO maA TOlfljdLdo) mtA tholr sotal oompXoxoa. Tho t o ^ 
aiquo* aoA mitlioAo taoluAo l a f M ^ (Za), olootronlo (0?) 
•oA Aueloar aagnotlo rosoasuoo (liHE) spootvoaooFy, ttolar 
omakAoota^ ieo aad Kagaotlo euaeoptiblXitsr soaeurwseatay 
tliaHiogrftTiiiotne (fO) miA dif foroat ia l (B7) oaft* 
l9«aa, miA tlia oonvwatioual «Iose9ataX oieroasmlyala* Due 
to goaoraJL inaoXQbXo ai^ aon*Tol«tila nat«iv« of the o o i ^ 
laxoa* tha aoXaauXar v a i^t datandaatloa aod applloation 
of aaaa apaatvoaatry ima mt poaa&liXa* 
flM thavsaX data obtaload froM fOA mA 97A taohiiiqiiaa 
ladiaata tlw aoa^i^XatlXa aattira of tlia ao^pXasaa. Xa 
iaaaval» flia aa^^Xaxaa aliov atapviaa daaaapaaitioft* l a ^ 
•tap Mpvaaattta aXlMiaatioa of a i t ^ r mm Xicaad« a part 
af Xigand we aora tlMHH ana Xicacii* 
fha thaaia aoaatitutaa fiira ciMptami* taali l^UKptar 
daaarltea a atudy raXatiaf to tha ayatliaaia of a partiMXar 
XlCMd and I ta aa^aaqaant lataraetloa vlth aataX lona to 
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1 A«0oxlb«)i ^smtlKisis of ao«tarlao««oiuibiiN» 
(mmap»m)t AOTWJ ooipl**** vltli 
palXadiDiiCXl), iriAluRd?}, m t l M a i m d n } , i M i m ( m ) , 
oopp«f<II), eftdalwidl), ««raiiT(II)» mmagrnktmill) moA 
4l0i0ttr«aiiHi(?Z) ions. Tlw Seliiff lMMi«t ^ ^ 
waAmmtiaa produet of anA tiiiooroft* 
Dosplto %h9 proMttM of aoXtipIo potoatinX ooox<)ainfttiiig 
•itoo» AeTOg ^ ^ HAoatato li^ maAm fho ooo«tfiimtioii 
oooavo only at tlio t M aniao iprotipo* T^ aaomethlao 
rogoiui af>« th« forbiddon sites* Howevor, la th« eaao of 
MaCZI) e ^ l o x y AoT«2 Xigaiid «liov« 
asomtliiiio £iitrogoao aro aloo partlolpatixi^ la eoovftiaation 
feniag a atablo dlJMrie fom* th9 otmetiaupo of tlio dioxo* 
iupafiiini(TX) oosplox ia aa^igaotts la nm aonao that tlio 
iafiraroA apootmi of o o a p l o s MMHIosIa tho imrolTOBoat of 
tliiooarboaarl 0pmp9 aa wall, aa tho fvm aaiao ia 
oooy«iaacllQa« eoaaotaaatlar* tuo four aaa^orod etwlatliic 
rioga i»«pa fMoi« Aofvg aoae^licandi oonplaxaa 
for a<(n)» viiaro satal Ugaztd rat io ia Stf • 
paatiToly* 
ftm ooxplaxoa are thovMUy ataM.o la a i r (doooapoai* 
t iea tMporatiiraa l io ia tiio raacot Tluiir do« 
eoaqpoaitioa pattora ia aXaoat aiadlar aod foUova tho 
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3e0-.540®C 
(AO « ao«tyXM«'lo&« «aA fu • portloa) 
fh« timmoe^ nm far lla(XZ) oqk^Iax reirvmXs loot of 
Mi l wolootiXoo of thiouroo la a oioglA etop (4tO®C). Itt 
oitso ©f aoloetilo of AofUg ie loo^ at 
240®C : ^0 followoA bar tiio vmssymX of tho oooo^ td nolooalo «l 
flio olootmaio ^pootva moA tim na^otlo Moaoato of 
tlio ooioploxaa iaOioalo tho ootahodraX iiaturo of J t^CXf), 
Sn(XXZ) aa« iHClXX) ooi^loxoof moA OaCXX) 
font OQttaro-pSJttar eo^ploxoo; iioxoaraaivia(?X) to 
oi0lll*ooofila«lo«t oa« tHo 0i(XX), lla(XX) maA ng{U) 
o««9losoa Aitflof to tmMval gooaoftiloo. Koi^  ao* tlio 
ft«(XXX), Bli(XXZ) aoA U i t f ) ooaplozoa ato Miio-4i3rftva«o« 
eiu^tor XZ Aoaonboa aaotHov aoutipaX M i f f 
%aM, m » whioli ia a 111 aoXar oonAoaaatloa proAaot of 
MttaothrlMitttoWaaaiaohyia ma l»9«pvo^aoaiaidU)a« flio 
m Ml* «• ft mwAiamiiag ag^t. mw MovAi'* 
AAtioc «ltM f M tftiMi •ad 4lMtlqr3L«MiB« 
vhiXat the a»eB«tlila« aits^ea rmim$.nm m o^^pavtlslpaat. 
fh* «r« f a i r l y tovwNIa Ium* 
(4«wii]^ct«i<»n t«ai9mttir«t f lu 04(m)0l2 
tlMVttallr aoct o«Kpl«s of till* mvI** 
tloa tmpitrmtvamt ytO^C), fhi§ oomplmm^m Atmm^t^^ la ma 
14«atleftS. Mttack«r* Th« p-41»ctliy3UHULaolM»uuaA«liyd« portion 
of tlio PI1> 1< l imnaMy Xo«% prior to tlio oURlaatlott of 
1 t5«»9rop«aoaiattliio* fh» aioooolotloa to«por«^iroo of tho 
9«41«othyl«mlaoboiutiLXAoh3Nlo mA 1 ^^-propoaodloalao 11« la 
tho raa^oo 280-300^0 wM 560-480^0 • roapootlToly. for tho 
C4(XZ) ooi^iloxoo 41oooolatl«i^ of thotto two aolotlos of 
oooiar at 460^0 moA 660*0, roopootlvolgr. 
m and S f l otvidloo liiQir Xooa of tho tvo wmthyl 
groopo froM Pt(J?PI>)Cl^  la tho f i r s t otop (140®C). Thlo 
Miy ho attiihtttod to tho r o l a t l ^ l y voak hoaAlac hotvooa 
•othy^ croi^o aod aitrogon proooat la tho ooorftlaatod 
•41(08^)2 inNip* Vho rottoral. of tho tvo KothyX gnm^m «t 
140*0 10 aim laAloatoA tf tho ZR ^ootna i of tho ooaplox 
rooofdoA at ^140*0. 
fho poljraorlo etreoturo* for tho oovploaoo havo hooa 
•vcgoaitoA oa aooovat of tholr high thonMOL otahlUtloo, 
poor oolnhlUtlo* aoA Otth-ttOfnal aagaotlo Mmoato* ThU 
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^tmkam wwnthn— maA tihmot^ilMitioa of «1mi 
foUtvittf e0*90«ttA«t 
Blt(Pfl>)0i,.820, mCffll)0X3.820, 0tt(PPl»0l2» €MI(Pn))<}l2> 
fH* Pt(XT), Zv(xr)t It i i(ni) and HliCni) o o s ^ l o m 
oo&tsiA otfttiMifal gwm&trUf vlimtui CnCXf) mA PA(n) 
•Oi^lms m pXmM abA CAdl). Rg(XZ) and W&Ht) e o ^ 
X«x«« ar« tatMhatfna. 
Clu^t«r IXX «e«eriboe th* ajmthasi* mA eharaotari-
aatloft df HSafu (tt l ttoXur pfoAuot of oalicqrl* 
aldohydo md tktouroa) a^ d i to aotaX oonplojeoo, Sohlff 
baoo» BSafa Wliavoa aa an aoiooie (Si^**) bidoatato or 
daatata aiialating Xieaod. Oa intovaotioa vitli mtaX ioaa, 
asafa ylaXda «oao*li||aad eoaploxaa of tha goaaral fonnaat 
i ibm H i s aataX aod x » 4 fov ftiVf) aisd X^XV), 
3 fi»v M X n ) and ItMXXX), and 2 for l>«(XX), Ott(n), KfCXX)* 
Xa(XI) and m^itt) omq l^axo*. 
Tha RSaftt liaa a tlUoaa group (CN8) vltli an ad^aoaat 
proton, TI10 tanmsformitioa of M to a aoro atabXo M 
f^ sra Igr anltbioUaatioa la iaporactlTo. But tho XB i^ootroB 
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Of t i l is ligaaA 4ms mt Alsplar s t i^s i i ia i r •ilMWiloa 
ftntielpfttsA aMF 2900 ioAieatinc thai la mUA 
• t a t t HSaftt VMudac la tb« thloaa Tli« 
(dapfotooatsa), tliiooarboajrX a^ d^ th« asoaathl;^ gFompB w 
th« «oay€llafttliift vli«0. 7h« ?t<IT) aad Xr(ZT) ooapXexsa, 
lio««rr«r« do not nbov iaYolv«tteat of H^o groi^ » In ooapXaxa-
tloa. 
th« ooapXoxoe deompoea In tho tmsperatux^e mi^o 
205*246^0. fho tharaal data slieir that the thiourea firaatlon 
of the Xlgaad HSaTtt Xoavee tha eoordlnatlon apbere with 
rtXatlTe eaoo than the eaXlcyXaXdahyde aoloty. The mode of 
dleaoelatloa of Ir(3afu)CX^ i» IXXaet^aled as 
Ir(SaTtt)CX- > Ir(8aX)CX. IwCh, ^^  XvO^  
^ 260®C ^ 420®C ' 500®C ^ 
(8aX M saXleyXaXdalijrda povtloa) 
aesoTsX af tiM thiourea aoXeeaXe f i lar to the resmraX 
• f saUaanaXd^Uda shsvs straa«er KUO booAlng thaa IMI. 
fills saaXd IM axpXalasi If the loalaatloa of the pheaoXle 
liydnixfX gromp mi aeordlaatloa throagli oxirgsn eoloa Is 
assnaad* 
A sXldilit domvaf^ fXaatuatloa la the vaXues of aaf-
aatla aoa^its observed for i la(n) , Ctt(n)t BndH) sad 
Iwitf) eoapXexes (other esapXezes belag dlsas«aetla) iisj be 
dvm to til* moqiMi UgmA t f l A . fhm PtCZT), iHVf), 
I t t d n ) wkA BkCXXX) o o n p l m s ooAf^r th« oo%«lMdi«X 
Mtri«st Pd(II) C«(H) plaaar «a8 Ha(XI), 
C4(ZZ) ftoA H«(n) m t^triOitAral ooapl«XM, 
Tlw polyMtPie •tVttOtuF** for the eoas»l*XM hm9 tmm 
propoMi* TlM •alftii' fttoao aro porhaps tlio bridgitt^ eit«« 
Mvomi th« eaotal iono of tho pol^wor. 
(Suitor XT Aoooriboo sgmtlioBlo of 
(dl»etlirl)aulfi»iao, proparod V the 2t1 molor ooodoo* 
•fttlon of dlmottiyl flulfoxido with Xt 
la a notttval llgand hailing aitrogan ai^ d atafiai' ^ 
potwatial eoordlAatiiifi altaa* The bahavaa aa a bldaa-
tat a Xlgand. 
fha aquiaolar amotmta of PDS aad th9 mmtal aalt 
(fia^PtOl^t tta^PdOX^ or Ha^IrOlg) ifhaa stirrad In aquaoua 
•athaaaX yiaXd oo«plaxaa of tha folXoiriii« graoaral fonmlat 
irtmra s « 4 for ft(Xf) and Xr(XT) aad 2 for Pd(XX) ooapXax, 
Tha AitrocaA atoM h«va baaa fouad to ba tha aetlira altaa 
for ooordlnatloa* Tha tmXfwt mtomm atcarioalXr ranaia aa 
forbiddaa altaa* fha ooapXaxaa ara I t? aXaetraOjrtaa (aoXar 
aoadiidtaaoa ranga oha**^  m^ la IXfSO). 
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fli* Pl>i i» %h9 M«t vtclOjt salflMid* 
m far (ap 220*0). Xt i* IamIuVU 1a %h» awiww aolLfwits 
Irat i« ^•rlai^lir mIu^Ic in th^mo&em of 
(FE»8)C1^*B20 alum rtmawmX of ttm oooftinaM int««r 
190*0« fhit XoM of PBS starts at 280*0« Tho thonsal 
atabiXitlos of tho ooaplosMS folXov tlio soquenea (in ovAmr 
of dooroaaiair atabilitlas) t 
Qlootronio apoetrft m& nagaetlo eomanta of tho 
ooi^ Xoxoa favour ootabodral go^otrloe for ?t()tV) Zr<XT) 
oomploxas m& a squara-plaoar atruotura for 
fhe aqtio^liriigod Ainorio atmetupoa iir« proiH>aaA« 
Chaptor T 4oalB with tlio aynthoela of tlio aootyl* 
aoatonatliiouraaaaliosrlaXA^iyAat AfMj* ^ ^ ^ ^ ^ 
eoBplozos with PtClV), PA(XZ)» Zr(XT), Rtt(zn)» t l i (nz) aoA 
MaCZZ) ions* Tlia AfM^ )kaa fiira potantiaX donor aitoa 
(tips aitr«ia&» oao Sttlfar anA tvo oi;jrcafk atom) but It 
balwvoa aa a totraAaiitnta Uf^matioiiaX (ATi^ **) llgmaA* Botli 
tlM osqrflHi ataaa aai %hm aaoiiatlii&a aitrogaaa ara takiii« 
l^ art in tha ao<»PAiimtioa» Xaarine 0 8 groop aa a oon-
9artioipaat« Tlia oonplaxaa ara ooa^oXaotrolytaa. 
TIm Btt(ni) and Rlidll) asKploxas ha^ ooo aoXaoala 
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• t in tlMlv M«ft lM%iM iplMV** flMi «lumi«gvwts 
morftcA «a IM(ATS), XvCatsXSX^ anA &li(ATS)01. 
BjO ilMNr tluil tlM t l d A m a p«vt of tli« i s Arlrm 9 f t 
m» m timm9im%lm o o m p « i i « b % m a t i a * la follwA ^ 
•Usinat io t t of tlia aoo t j l ae t ton t portion* Eanovia of 
aootyHaootoaa par t of tkio ATS ** a t rolatiTolar t m * 
poratttroa aiiA a f t a r vasoval of tlia thioia>oa» ai^porta tiio 
oontantioa that anoXisatioii aod aubootno&t Aoprotooatioii 
of tha oarboiyXie grmip of tlio aoatjriaoatooa tuie takan 
plaoa* fh% oalieylaldolijrao fragnont i a rm&wd. i a tho 
tliirA atap. hgwSLn. i t aagr infarrad tliiit tha hoM batwaaa 
th« na t a l atom oaa th« pbooolle (aaioale) oxgrgan ia a troofor 
thoa ona botvaan siataX aad onoUo (auionio) oxygon. 
Tha mod a of i iaaooia t ion of tha Tarioua ooitplazoa ia 
iXXnatrfttaA 00 folXovai 
•(TttfAa) *Saa. 
I . Pt(A¥8)01« > ?t( Sal)Cl« ;; P t d ^ 
2 400*0 ^ 5tO®C ^ 
2. Pi(Af8) — ~ - 4 P « ( A a 8 a I ) 
^ 400°C ^ 
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4. iii(Ati)oi3jO •> uiCsiJDca 
m * e AmrQ 
^KHOl 
f l» Ata-IL^ SeMff l>tt«««««««l MM^X^m m etnetljr 
Their th«ni«l s taMli t l** aajr •jipiedii^A 
•A of t i l t «{»«3JL mmmtwA aroimA tlM 
Mtttl Atom dint th« thoi^iii^ ooiijmeftttd asrstw px*«tt«tiit in 
tlw orgaiiio ItgwoA, fhm ATS to sotaX 
fttoii foimiim tifo six vmnhwnA nn^m ti«vin|it «li»o«t eonjupitod 
iqr«t«i» Th» two eufgm mnA two uitrogim atoms oooii|»y tii« 
four iit«» of th« iilioroM tvo <^ OLori<S« fttos* 
(la 9t(IT) fliid Xr(r7) eoaploxos) pJL&otd at tho t«o 
of tlM rogular ootalMdvon. TIm lo aonoadt 
of tlM R u d n ) antf l la(n) eonq l^oxot m oloMS* to 
tiio vtposptoA Taluoo* AH tlio ooiq^loaos ootalwdna 
•atopt K&dZ) ooA ft(XX) vltlok m totroluidria mA •^usvo 
nm M i f f Wms «ro t t e orfMa* Mvpovnia ooataia* 
iaf uMMiotliAiio crony («il*). tiM mamtilikinmm or* kaovn to 
oatibiotio MtiTit io*. TIms tiM c m i a s latorool 
ia 8«hiff boooo oal thoir troaoitloa aotal ooayXoioa tm 
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An* «li«ir «I4« phmmmmtlmO, m l l m ^ i U t y . fbm Mutyl-
• A«t«2» dMMPlM ia tlM f i rv t eluii»t«r 
of tikis t M i * ! • m • z p M t a o t (po%«at i f t l ) aB&tioaiio«r*« 
iNm siilflaiA* tyii%li«eis«A i« th* only mlfialA* 
vhieh ! • ia»0lmbl« In th« Mttaoa polar aaft aoa-poXeur 
••nts* AlM» i t io tilo most •ttlfiralSo ropoftod 00 
far* atndiaa art f irst of tHoir klna in tho roopoot 
tliat ottoh iATootlgatioao (i*o» attos&pt to oyiitbooiso Sohiff 
l>aoo« tlklottroa ani oiafiai&o froa PMI^  moA thoir aotallod 
eoor£iiiftti2i« bohwriottr tovarAo tho aotal ious) h«rro hlthorto 
AOt beoa oarriod out* 
9ttggo»tioao f o r t»x%h»v woyfc 
1) Ci^otallogn^ldo stadioa aro oooontiax to tlio atruo* 
taro of AoTiig ooap^xoa aliofo four aoalMrod oholatiag 
riac* hwro booa lapl ioi oa tko iMwla of tlio data 
ooXlootod f»oa tiM proaoat aladios* 
i i ) tlm mwk 9m bo ftartlMr oactoodod to tho Imtlianido 
lAtovaotioaa vttii tiio Mitt baao and aaXfiaido 
Xi«oiida* 
• Tho aatioaaoor aorooaiac of t lda ooapowiA ia boiag doao 
at tho IDopartMAt of Itoaltli and Rnaia Somooot Hatioaol 
Oottoar Zaatitato, Bo^oada* Nafy to i S0209 (Vti). 
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l i i ) th9 iii^ovlMaM of til* 3«idLff mm anti* 
wmmmv itioiilA thoroiai^aj iiir»«ti4E&t«d hf mr—xiing* 
PmliaiiiftfT work liao inaioatod tlio hLologiml s i ^ i f l * 
oonoo of thlm fmll j r of oonpoooAo (Sohiff baooe and 
rolactod ooMpouoAo), 
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(I 1 H B R A L T R O P U C T I O H 
2 
Tr«Miidoit» aaow&t of vork Iim h—n oftrrl«d out to 
Ojrathooioo waA eh^rootorlso Sobiff baoo^ ooapltxoo. I t ! • 
2 
noto«^rtliar thmt thio vork f i ro t pionooroA Iqr f t t l i a ^ * 
•oao htmdrod yoaro afOt hoo plagrod o •orratiXo rolo In tho 
roftlm of partieulftrly in tho eoos^lnatloii ohonio* 
try of ehelat« ayatma. 
?h« lntrodiaoti(m of aoir aualyt ioal tooluilquos euoli 
ao infrarotf, ultroiriolot aod roflootonoo •pftotroooopj, 
nuoloar aai«»otle aadl oloetron apln rooonaaoo, nuclear 
qiuadrapolo roeo&aneo, X-rajr dilffraetloa* aosobauor speotroo-
Gopy aod nagaotlo ouaooptlblXlty, maea epoetroaeopy* thereto-
graTlmotrio and diffarantiaX thonuUL analyaaa eto«, has b ^ o 
the oheniatry of Bohlff bate oonplexoo i»>re expl io i t , 
apeoielXy the atruotural and oonfiguratioa&l aepeota and 
the the o tab i l i ty of the oonotituenta in ooBplexea with 
the i r phyoioal propertiea. Thie in turn haa opened aev 
«vea«ea fo r Haaie and applied reaemroli''*^* 
fo inoorporate the varioiia aapeota of modem iaorga-
a le ^Maiatvy aoatloiied above would require large apaoe and 
v l l l aloo be out of tune froa the preeeat iaireatigationo} 
i t , therefore, eeeaa reaeoaable to elaborate only thoae 
aapeota iri&loh are pertinent to the problea under etudy. 
the iateraotion of tranaitioa and inner traaait ioa 
aetala vith tlM origaaie speoiea oontaiaiag one or nore lone 
3 
9t • l«etrons. I s friHivt&tly stniled In eeoydi&fttlon 
eli«i!i0ti7» Siov tli«r« l e a^pX* infansfttion ttv«ilft%i« perlaln-
iac to aeliiff bitMs and th«ir eoiipX«x*«. 
tjrp** of b l - t t n * poljrAonato Sehlff bfteo Iigiuiao hacf 
boon propftmA slssply hy tho IntosmetiOA of anlnos v l th 
hf&9mt tholr aorlTfttlToo or with kotonos voXl^. 
In tho follovlng ooetloas <i goaoral eurrey of 11 torn-
tur« 1» glvon. 
(A) p-mwmw 
Cond«Na8ation of yG^dlkotonos vi th dlcuaii&ee givoe 
Sohlff baooB i^ieti aro potonttally totradontato llganass 
2 HjC • HjB - (CH2>X -
• 0 
H^ O 
^ C « H ^H - C 
Q m 0 0-0 
irlMr* X • 2( otlijloaoiiaBlao) 
" 3(9ropjl«a«41aalao) ote, 
MartoU a l J proparoa S i ( I I ) eoaploxoa v l th U«aada Uko 
htm{ aeotyXaootoa*) otliy lonodiaadn*, aeotylaootona) pTopy«» 
4 
t>l>(p*bro»ob«aS3rIao«toa«)prop7l«u«Alaadzitt la th« ra t io of 
1|2 (dinniaoilcotono). Th« eomploxos ar« no»tlj oqunx^t. 
plaaair* hoir«ir»r, th« iiG«t3rlaoetoii«)«tbyl»j)»tfiCiBin« Hi(II) 
eotsplox ladioatod th« poflslbiXity of higher ooordlaatioa 
atmhor ( s ix ) , but th« additional groupo ar« rassoTed easily 
undar mild ooudltlozia. Therafora i t ha» beaa conoludad that 
tha additional donora may be aasoelated with the irater or 
Bay al taraat lvely be ooaaidered to *'o'm a loose molecular 
(or cryatsil l a t t i ce ) eonpound vl th the chelate. 
g 
Balimdgi and Chakravarty reported hlgh-epln square-
plauar pyramidal and octahedral complexes of Midi)* The 
complexes of the type K ,li<-diethylethylexiedia8ilaato 1*1(11)-
aeetylaoetooe vere ^araoter laed as oetahedral. Structural 
elueldatloa was sade on the basis of aaipnetle noBent, OT aid 
• I s l b l e spectral data. 
Molseular strueture of SOBS su l fur substituted Bohiff 
bases of 1,2-dianlass v i th tvo noleoulss of aeetylaoetone 
aoA the i r «e%sl ooaplsxss hare been studlsd by Jaassn et a l .^ , 
using X-ray d i f f rac t ion method. 
The oonplsxss of Cut I I) v i th te t radeatate chelate 
7 
llgaads have beea reported • l^e Sohiff bases used arst 
5 
a 1 
MtiraAMtoa*) •thyltiuidlMiliM 1 OH, OS^  H 
HsC aMtylaMtOM) pvonrl«n«4iaaliM 1 a , « 5 
bl«( tyif laoy^Mttr laMton*) •ttayUM-
1 CBj Cf , B 
trifluoroaestyXaMtoM) 
aiMiiiM 1 CB, c r , CB, 
M«( btt&soylaeatoiM) HhyXatMAiinlM 1 Crfl, B 
lii«( "bmxMOfXtmitQM) pt^pjX^amtimiMim 1 C^H, 01^ CB, 
diaMixM 1 
htwi aeatyXaoatOM) trlaethjrlciw* 
2 ca^ B 
Ms( lMiisogrXao«toiM) trlMthjrXaiM* 
dlMin« 2 OH, B 
Thft g«ii«r«l ctiuotur* for thoM ooaplAx** i s glvm 
M o v t 
a CijO)^ . c ^ 
1 * 0 
\ I 
/ 
\ 
0 • Jl 
S .V 
C - 0' 0 - 0 / 
\ 
0 * B 
flM tMAMmttMl KthflMMAiMiitt* v i tu 
tmmi. II* higiily • lo t lMmtt t vImii taliyAfioas ««f« 
XffwrtlMlsas tiMi S ^ f f baM ^ «MMW 
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dcAMtioa of •tharl«a«Aianln* and trlm«thyl«a«41uiln« vith 
•eotylaeoton* v«r« fouafl to dioaooiato in vator aocordlng 
to tho •quiXibrimi. 
fiH2(CH2)jjHH2 • 2CH5C0<W2000K3 
2 
0 
r r 
CR^  OR^  
fha 3ehiff basa obtaiaad from 1,3*prop3rleiiadlaraliia 
seamad to ba Xase atabla than ethylaoadlaaiaa darlTativa, 
but both producta aeaa to rotaia a faint fimlna odour for 
aoBsa tiffia. 
7 
For a l l tha natal ohalataa' Hot ad aboTa, tha aiialy-
ala ehovod that no coordInatlug groups vara praaant in the 
f ina l drlad producta» azaapt for tha blwiagatlTa llgaad 
anion i t a a l f . Tha Uganida apparautlj aupplj a saxinuB of 
four «aof<AinatlQa bond a* and la tha oaaa of athylenadlanina 
and prapjrXanadlaMina darlTatlTa* thaaa bond a ara atrongeat 
viian thay a l l l i a In tha mm plana irhidti la alao tha plana 
of tha tvo eonjiigatad alx aasbarad ringa* Thua I t aaana 
that a l l raaulting ahalataa InrolTo a eharaotarlatle niuibar 
of four for tha aatal Ion, and that a l l tha atruoturaa ara 
aqiiara<-planar. Thla oonoliiaion la far thar ai^portad by tha 
7 
faot th«l in • f«v 0ft8«« irh«r« tli« hydrst«o v«r« oMttia«d, 
th« trftt«r YES drlToa off imd*r rftlRtireljr alld eoadltion* 
(100®C). 
tlitt I.«iri0 ftGia b«lunrlottr of bi0(fie«t3rlAootonato)lI(XX) 
l a in the fornation of 112 and 1s1 addition con* 
pownda^^ with aiti*og9o bas«0. A fair r e p o r t ® ^ a r o avai l -
abla oonearaiog tha raaotiona of bia(y^ikatoafito)aataX(II) 
with ohaXatiag Uganda. Tha pubXiahad urork has report ad tha 
react ioaa of bia(haxafluoroacato]iato)Cu(n) vl th bideutata 
ohaXating Xiganda, e .g . ethyXanadianina; o»pheaanthroXina; 
2,2*-dipyrldyX, ethyXaaagXyooXj ii -d is«b at i t t i t ad ethyXwia-
diaminaa axid li ^^ '- tatraaubati tutad athyXanadiasiina 
and o-phauyXe&adiaaina. 
17 
Bay and 8«i hava undertaken a aeheiBa to atudy tha 
raaetiona of M(XX)Ae2 (where Ae ia aeatyXaeatone) vith 
•arioua idieXatinf Xigwuda, oontaining at Xaaat one -im^ 
grevpt under different eenAitiona. fhay have reported teap* 
late aynthe»ia of Seiaff baaa eoapXexea of biraXant eop|>er 
by the raaetioii of 0«(XX)Ao2*^0 and OnAo^  vith athyXanedi-
aainei 1«5»prepylenetinalnet I ,!9-^iaininopropane«>2«olt etha«> 
noXaainei gXyeinet o«udnophenoXt anthraniXio aei4» aa«icar-
baaiAet and thleaeniaarliaside. They aXae reported Mixed 
Xicand eoaplesM of OuAe^'^a^ CiiAe2 vith eaXioyXaXde-
hjrAephenyXenaaMinet aaXieyXnXdehyde*2«iiydroxyphenyXaBine anA 
Oi»i*oo%«h«dria. tt«4ao«t of SUeg^B toA 
m (Hii « • t i ^ lMta iw in t and HyB'^ltojIn i« • 
i^,II'-dlmib«tltut«d •tli3rl«n«dlaala«). So t«apl«te oynthosla 
of Sehlff bfliM Mta l oonploxoo voro obooiroa bgr thooo 
ftuthor«« eontr&ry to vhleli Doy and hmA ioolntod 
•••oral Behitt baoo Hld l} eoftploxos t h rou^ toBpInte tray bjr 
thft raaotiona of MiAo2 vith aalaoa in dlfforoat ooliraiit 
aynitcns* 
17 
I t la obsanrad that v|iaii raaetioca vara earrlad out 
In ao»~aquaotta aol^aota (a.g. diohloronethaiia or tolueaa) 
uaiog aahydrous CuAe t^ tka nlxad llgaod eonpXaxaa iuvolTliig 
Ao anloaa md tha eorraapond Ing ehalatl&g Uganda vara pro* 
duead. Uo ooadanaatioB of ooordlxiatad earboayl groapa vith 
1NH2 group» praaant in tha obalatiog Xigaoda uaad, la 
ohaarrad. On tha othar band, i t haa baan obaarvad In aavaral 
oaaaa that tha oarboajl groupa of aeatjlaeatonata ion OOA* 
danaaa vith prisaiy tmino groapa to gaaarata an asonathina 
group i f tha raaotloaa vara earriad out in rafXuxing athaaoX, 
aquaevia athanoX or aquaooa aoatona. Zt haa baan daaonatratad 
aarXlar^^*^^ and in tha praa«at vork that ooordinatad aoatjrX* 
aeatonata anion Aoaa not fa<ra«r oondanaation vith aniXina^\ 
athyXanadlaaina, a«batitixtad athyXanadiaainaa^^t anlAoaeida^^ 
and aainoaXeaheXa^ vhan tha raaetioaa vara oarriad out in 
9 
attft-aqiMoua Bi«di«« Zn tills eoiit«xt waxthoTm '^^  li«r« 
r«poTt«a thftt th» oond«a0fttlfltt of « earbmarl gmp of * 
eooi41a»««d tftootyXMOtonftt* ion with •KHg group 9t m ohclftt-
iiiC Ugaada in •on* of tli«ir ranetions i t •uri^rlaing. This 
ean b« •xpX<iin«A hf tho foot that ona or ^ t b tha Cu-^ 
bODid(a) in CuAe^  ma^ ho elaanatf during x«fXux» and fvoo OO 
mar than eondaaaa with tha oliiHg group laading to tha tavplata 
aynthaaia of Bohiff baaa oonplaxaa. Anothar probahility ia 
that tha coordination nuahar of Ctt(II) in OnAo^  (If aoaahov 
f«naratad in tha nadlua) may ho inervaaad fron four to fiva 
a f t a r tha raaotion with tha ohalatlng Xigand. TMdar ouoh 
elroucatanoaa the fonaatlon of a Schlff baoa eosplax will ba 
17 
f a c l l i t a t a d . All tha C t t ( I I ) oh«lat«a r«port«d fthova ' ara 
oryatal l ina aollda* paranagnatle In tha aolld atata with 
yfclaff. valuaa In tha ranga 1.76 to 1.9? B.r.. ahoving tha pra* 
aanoa of hiTalant ooppar atos. 
9qttara»9Xannar aosplaxaa^ of Qoppar(IX) with t a t r a -
dantata BaMff baaaa hsva haan raportad. fha aehiff haaa 
Xiganda ara bia(wiBOthioaoatjlaeaftoaa)athylaBadiaaiaa> 
bi«(aoao«Moaoat7laeataaa)1«3*9rap7lanadiaBiaa and hiaCaono* 
thioaoatyXaeatona) ai tM * •ayolohasyXathylaaadiaaiiia* Tha 
•arlaua phyaiea^ehaaiaaX atudiaa vara aaia and i t vaa found 
that tha oaaplasaa ara aquara-pXaaar aoaoaano apaeiaa vith 
moTo eharga daXooaXiaatioa ia tha auXfar eoataining ehaXata 
lu 
ring l a sisHiMibvrvA o)MiXftt« rlag in %h9 oxygm 
24 
OionAttao miA ll«nMa ^ mad* ft oflMparatiTe stul^ of 
two •iaULar wmpXwt , Tis . t ti»(«onothieae«t]rl«e«toii»)«th]r-
X«Q«dla«i6ftto Ctt(XX) nod 1»i(i(M«tyXM«tone)«t!iyl«Q«diftBlnato 
Oii(II). I t 0lio«& that tha raplaeanent of tvo oxargen 
doaora hf tvo aulfiti' donora raaultad in a aora eoraleat ajrs-
ta« with aubataatial na ta l to auXfiur baek^oading* 
Wai and Cunsilaga^^ iiara ajratliaalaad ajod oharaetariaaA 
tlia Cii(II) ehalfttaa of l>ia(aoaothloaeat7Xaeatona)tnatliylaaa« 
dlaaiaot Ma(iBoaothio1»«i«o]rIaeatoaa)ath3rIaaadia8ilna aad 
bia( Boaot hiobaasu^laeat oaa) t n a a t hjrXaaadlaiBiaa • 
I t vM fowuft^^ that tha aialfttr aabatittitad 3ohiff 
baaa ooaplaxaa of dlTalaat ooppar vara fea r coord laatad in 
aolntiOB vi th paaado ataara-^plaaar gaoaatfy ar ia iag f roa tlia 
aat. 
\ 
/ CH^  
R • -Ph} Zi • •0B20II2** ^gCBg" 
li 
8ni)M aaA of aixoi-^aXcBt 
P«(n«ZT) of SoMff teooo iavolTUac WnA looBtrl* 
sotloa. Tho goaorol otmotttvo of «1m ^ M o la dopletoA 
M o v t 
(I) 
viioro X. • PBhyp AMy, pjr iAiM, Mt^ Hgt ItHRg? 
•tad 2 « •0S20B2*** 
fho ooaploxoo voro otiorootovlsoA ^ infynroA opootvo, oloo-
tviool ooadttotaiaoo onA Mcnolle ouooo^tiliiJULty aoftouyoma^o* 
Ooi^MpailYOly Xlttio hMB hmm Aoao on tbo oo«p« 
XOMO «f oiuPoiavBCm) ^OovSiio vltli Soldtf-^mooo. TOM^ 
awMlii OBi fmmim^ oyK^iM&soi of Of<n) with 
Mo(ooo«rloooto&o)«tlqrlLiaMAiaBiM, fbo ooi^loxoo oMoiaoi 
m of tho typt «M90 X • H^ O* SB^* 
mA tt-O^I^Ij fo r T • mt oal X « KCra fiOj 
for T • flio ooatlox [0r(Ao2lB)B|^0X hoi Iwoa oktolaoA 
^ tho roMtioa of oalqrim* <"02^ «lth tho Ugoot In 
12 
lA tmo t lona 9f M r a a m t a U 
«liio«e«t]rlJM«toii«)pro93r3.«iMAiaBia« irlth iiiek«l(XX) hmr* 
bMo r«port«d. Th««« eoispl^x** aquMPt^plttoar. 
Tht <ioapl«x»0 of aiok«X(ll) v l th ligrndB, 
n 
K t^iSL dii«lftt«» of eobftlt vltli bia{ae«tjlaeoton«)» 
T5l«( b«nssofl»c«ton®) itthyltn»41a«la« bnon reported, Th« 
oonploxos aro aquaro-pljauur Atifl oKov a eharaetar ia t le oo-
ox^iiMitloii ntuibor four f o r the ootaX Imi. 
7h« i&tameiioA of eo1»alt vlth Stdilff^baso*^, 
(MBOthioaeatylaeotoao) othrloitioAiasiao, l»i(i( oenotliioaeotjr^ 
aootono) propyXaivadlaiii&o aod biaCnonotliiOMotyla^otoao)-
eyoloiiovyldiatti&o ha* ba«& roportotf. Tha oo«pX«xa« ara 
•qaara^pXaaar* 
OlaapoXial and l a y i l ^ raporlaA tha «oXaa«Xar atm^* 
tura of tha aixa« XicaaA ooopXax bi«(aaU«|rXaXA^iy«a)ath3r<* 
Xaaa41aalaato(aaat3rXaeatoiia) Oe(XXX) O.TH^O, OaoMatneaXXy* 
aoMpawiA la a 41atarta« oatahaAraX la ahiah tua alai-aoovdi-
13 
uttliott mf oeeis^i^A hf t t e Mcto&ftto g m y nad th» 
9tli«r» t^ tli« qiMAridcBtcl* llguaA in ft noopoXwr oonforaa*' 
Unn. 
Th« g««i«ti7 ' for tli« of tho 
Aipoaltivo tmiolt ioii tt«««l« vitb oondontttto » eap-
ablo of ooordinfttiug to Botal m dlnogatlTo ion, has boon 
roporto^. fho llgeuad «m obtalaod hj tho eooAoAMtloa 
of of tdfluoroitootylAeotOiio with ono ©qulTa^ 
l«at of triotliyloiiototrmijao abbrovlatod E^ lliAT* fhm coap« 
Xm9 m of tho tjrpo [Oo(BAT)X ] and ^ ^ ^ 
J - Br", r*, ao^ and ClOj, and T • Cl", SCl"» 
7b« oottplox of totraoyaaootharlanoCtClil) with aohi f f -
base eoBpXoz, bie( aoatylaeetono) athyleaadlaBlnato Co(XIX)t 
/CoAo^KaJ in th* proaanoa of psnridino has b««a roportod hf 
Cronbliao and Baaolo . fbei' fouzid that tha oonplax io tlio 
•dd«ot, /OoAo^^^n^y?^^* oo^^lox iOiova two iaoMXlo 
foxM and oontaiM a nitviXo boadod TOfill aoioty. 
fhi$ themogr*rieotrio,eaee apootral and gas ^irosato-
g i ^ b i o pffoportio* of bi«(aootyaAoatoa«)ot!vXaEiodia«ino, i t s 
fluoTinatod aaaXogiM aad thoir ohalatoa witli Cu(n) , lii(XI), 
Pd(ZX) aad Ft(XI) aro doaoribad ia dataiXa^^. Tba «a« 
Uquid tfuposatodira^lisr of Ott<n), lii(XX), ?d(XX) and Ft(XI) 
idMlataa of botb aoaflaorinatad and fluovinatod aonotbio* 
14 
i i l i i^ mf moMm&rlo m^ iroImtiX* hmm h—u 
^ aX.^^* SttliMq««ntXy» Bay«r 9% 
hwr* a fftudy of tfa* oli«l«t«« of aoaotlilolioxttfluoro-
aeotylMotOM. Vliilo themi of M t a l «li«X«t«t Ao 
•shiMt fftTourabl* prop«rtl«0 with r»(ip«et to t)i«lr Yolati-
l l t r * thty ftr« not «8 vftabl* or ia«rt v l th reiip«ot 
to gm» olunMBfttogrftphio eolmms sab»trat«» aad euppert m«dl& 
TOeh at ehroBltui trlfluoroaoatylaeatoo*. Further, th<i 
iaabiXity of Ctt(XI) to f o m ouffiotoatljr stabXa eiKiXatea 
v l th th««« Xigand0» »ari;iaaX ntablXlty of tlw Co(2I) and 
poasiblXjr f t ( I I ) eoapXtxaa tmAar gaa ehrosatoerftphy ooadi-
tlona are dravbaeka to tha i r aiiaXytloaX utlXltjr. FoXXovlng 
up tha afonHsajatloiiad obacnratioaa a atudy'' vaa raportad on 
tha eoapXaxaa of tatradaiitata Sehiff-baaa y^-katosoniua eomp-* 
Xaxaa. thaaa vara f l r a t prap»rad by Conbaa*^  » iavaatlgatad 
b , «>d SidLth'a. b - o 
by &MkTm9r%f at In viav of tba anlianoad atabiXlty 
of tlia y^ •katOMBino eaapXaxaa of tba atinettira ahoan In ( I ) , 
V j 
B « (<^2)2* 0S2*C91(0R )^ 
totmH ooiid«n«itloii of aoltoul* of diaalno with two 
aoloeuloo of y^ lko tono t i t sight bo frodietod tlwt thooo 
Qoutral oovploxoo ooaia bo Tolati l isod aad ga« ohronato-
graphod unehangod* thmj, Udon ot ftX.^^* b«To thuo proparod 
Oiadl), lii(XI), Pd(II) and l>t(IX) oboXatoo of the ligfludo 
vhoro R2 • OH^  or R^  « CR ,^ R2 » and B « (CRg)^* 
(CRg)^ or OR^ ^GIlCCai^ ) ood roportod thoi r gaa ohronatography, 
therttograviBotrjr ajod saea apoctral oharaotoriatioa, 
Tho liganda, bia(ac«t3rlaeotozio)ethjrl®nodia!5iuo, bla-> 
(aoetylaeetoua) propyleiaad 1 aaii^a, bia( aeotylaoatono) triisethy-
loaod ieaiao, bi»< trifluoroaootylaoatoao)ot hylonodlasiuo, 
bi«(trifluoroaeotylaootono)propyloaodia&iao« aoa b l a ( t r i » 
fIuoroaootylaeotoao)triBethyloaodiattiiio voro proparod by tho 
addition of an othanolio aolution of tho i^propriato diwaino 
to an othanolio aolution of tho /3-dilcotono. Tho nixturo mm 
roflttxod f o r ona hour and dilutod v i th vat or , Aftor eooling 
tho orystal* voro f i l to rod aiid rooryotallisod iasodlatoly 
f r o s othanol '^, 
Ohakrsrorty ot al.^^ hmro roportod totradontato 
/3 .kotoaaino eo»ploxoa of Cu(II), CodZ), H i ( n ) , Pd(IX) and 
Pt(XZ) eoMplaxoa vith ahort*ehain bridging groupa. Tho 
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•oa^lMM am prateUjr ••••at ial l j r yXHMtr vliiltt tlM stymiB 
latroAuMt vitb 9«ljr«tli3rl«MalMia» 
• t a b i l i t f . fvm %h« point of r k n of tlio oon^iafttion «f 
vola t i l i ty moA oti^il i t jr i ^ o h oro provo««i«itoo for tmwm^ 
oblo ««« ^uroBiitognq^v i t io olowr tluit tho oAAitioii of a 
tliird 5-eaaboroa oiiolato flag in M.a<fiootylaootoiio)otiiylono«» 
diamino OoCXZ) (aa ooimpTmA to bia( 2,4*9«nt«Ek<tdioiiato) 0«(IZ) 
(Ou-^eotsrlaootoiiate) ia likoljr to giTo riaa to inoroaaoA 
atabili t jr . tba offoet oa ToXatility ia Xoaa raadilar 
diotablo* aa aolid atato oryataXlino iatoraotlon miat 
eoaaidoPoA, Farthar, i t may ba pivdiotod that tho pT9»m9* 
of a 6-ffiaabarad ring aa in bi8( aoatylaeetono) tUmotbylwaa* 
diiKina CttdX) o i i ^ t ifOBBlt in raduoad tbMmal at ab i l i t y in 
ooapariaon with tha othylanadiaaiiaa aaalogua, a f fao t 
of aabatituant ^roopa in tba polymatl^lana bridga ia again 
novo d i f f iool t to prodiat botb with raapaat to irolatility 
and tlMnaal atability* By aaalocy vitb tba babaviour of tba 
aoaiplaaoa of tba analoguaa of aoatylaoatona vbiob ganarallj 
OBia.bit iapiDTad atabUity and volntiUty tba potantial of 
tba flMilaatad tatvadatttato Icatoaaiao aibalataa for iatprovad 
CM obrMatocra^o babaviour alao appaara good. 
ObVtoaR oottplazaa of «dikatOttaat partiotaarly 
aaatylaootoaot vitb tranaition matala bava boon praparad 
Mid dbaraotariaad by difforaat apaotral and otbar ralavaat 
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SmAe^^^ and OuAoj^' v*r« prvndudjr but f a r TAo^  
MaAe^  i*«matft hanr* h99A ^ublialiml ircrj 
For flAo^ 9xp^Timm%ml diit* ar* altbougli th* 
i2it«rpr#t&tioii 1« not fmtod gatisfttctofy^*^. 
®r«jr»on aa« hnv* m aooouat of th« lonw 
tffiBperatttr* Kagxittlo bohaviotzr of KoAo ,^ Biair i i i tarprata-
t loa Inol^ndaa th« liMt aiiA Wt data , f l i la l a tho f i r s t 
SatailaA iaveati^atimi of m iaolatafl ^ ^ ^ «tat@ for 
i o ( I I I ) atad ifiiara a rwliablo eatiJiAta of B haa Itean obtaiaaA. 
datallacf aoalyale of tiie taaparatmra of 
th® CEj aiid CH iaotropie ai&ifta la VAe^  tfea CH^  iaotro* 
pie ah l f t la tlia au&o^ la glvaa by Baadall collaaguoa^^, 
?lia tanparattxra dapaoAaaea of tba CH^  laotrople ah l f t In 
HaAa^ aod FaAe^ l a aXao raportaA. fha paaudo-ooutaet i ^ l f t a 
ara Bagllglbla l a a l l eaaaa axoapt RuAo^* 
fha Iron(izi) ^ X a t a a vara praparat with baxaAwci-
t a t a ligauAa darlraA fro* triatliyltatraciliia anA yd-ilkatouaa 
or sallayljaAalkfAa* Kolaoular a tmatura of /j^aAOgfrl^] f f ^ i 
rfo(AoCl)2?»lattJPfgi /fa(SaX)2matt3|C1.2H20| and |[>a<Sal) 
f r l a ^ l i O . 
•R2O (vbara Sal • Sa l le j r laMal^a aad t r i a a «> t r l -
atliylaaatatranlna) wara aaalgiiaA oa tlia of HSR 
apaotra'®. 
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MmX 9% mport^A T«l*at Mill) m& 
F4(XT) of th« t«tr«d«&t*t« Soliiff bftM* 
froB MOtylMOtoii* «ixd dl«ala««» Tis . , tttiiylAaodlaBlao, 
1 »5<*piop!rI«ii«Al«iiii« axul 1,2*propyI»n«dlmla«. 7li« om^g*-
r«d exystaXa of oquAro^platnar eonplox (A) voro proparod by 
addinir te«»oold aquoou* noXution of tho Sohiff baso to an 
•xeo«0 of PdClg or K^PdCl^  la HgO at O®0. 
2. 
PdCl, 
IKio eoi^loxoa voro olwraetovisod h j infrared, oloetroaio and 
H^KHB apaoftrm. 
Taati and otliara'^ qyattealaad and oharaetarlaad ao«a 
ei»» and tx«a«-41aeatato blft(dlaBi&a) Co(nx) oonpXaxaa, a.g. 
tnn«[ba(Pa)2(0A0) ^OlO^.dBjO 
t n n a 7n) 2( OAO) ^  010^ .BjO 
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«I«IU|/Oo(xii) JCOAO) 2 / 0 1 0 ^ . B ^ 
eld/0«(Bn)2(OAO)2]010^.BjO 
ola[Oo( Pa) 2( OAO) 2] OIO4 .BjO 
els /c«( 9&) 2( OA 0) 2 .BgO 
Pa • pyo93rl«a«4iMda«» l a » •thylcatdiMsias and 
f a « tn«tli9rl.«a«t«tr«aia«i OAC • ae^tyl 
T«17 r«e«atlj9 MOhapatim pr«p&r«a base 
adAuets of Matj laeatoaat*) Za( XX) vltli aitrog«Ei donor 
ooBpoviado of gonoraX fonmlat ZaA02L 
vh^tm Jt » tr iphonjlaaoaaiao, 
» tviaatlgrloaoaBino* 
» diotharloaodlaaiaot 
• 4»«graaopjrldiao» and 
« ditthjrlaMWiiaa. 
Biradar and Z«oelcar^ raportad eenplaxaa of alroonyl-
ablovida wWk 8fllU.ff baaaa (praparad aimtltaaaottalqr 1a aix-* 
tara aantajyoiac Mtal aiOorida) of aaatyXaoatoaa vith tlilo* 
aaaleaxtaMaaa. 
BG 
» fi • HB • I • IIB2 
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WW ^ •iMMitU. Huoysist 
emiiAttvlaaM ftnd infnurva s p t ^ m . 
on pr«Miit«4 igratlwals t&A ^uurftottrl* 
astioii stuiAi** of 2r(ZT) oeaploxoo vltli thm folXovlimr s ^ f f 
bMOt 
OH, 
« ^ H •• 0 
HC S H 
moA Ohorsolorlsod vltli iufrarotf epmtr&t ooaauotnaoo 
9l«Ma%al aaalyola. 
fho y^-kotoudAoo s^porlod ^ our l^abomtoiy aro 
XiaitoA* RiCTl and Aiami!^^ hMW roportoA « fov Sohiff Imso 
oom^Xoxos of tUTaloiit titaniwi. Tho dehiff b«M0 uood Mot 
MOtjrlMotoAO) teslAiiio 
OOOtylAOOtOAO)<i aai sldlue 
MotylftootOM) othyloaodlndao 
(B) ff||WffTM»THTII]tffi 
fiMM iMtv* boon a aoiWr of voporla of ttotaX*»iQB 
ooi9l«ai« MOiorUlAiid&oo (Solilff baooo aorlTod bj tho 
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Of or l t « dorlfmtlTos with 
dlff«r«at «odLix«»). Wolt?'^  MUtlontA th« prtp«rmtioa aad 
•iMMitary for m £11(11) ooboIox of oaliosrli^iao* 
dlanlno ( I ) . Tho Sehiff baoo vao aorlTod hy tho oon-
deasation of 1.^•propaaodlMBlao and aalloylaldohido. 
- R - l i l j 
OH RO 
/ 
.C » iJ E • li 
B 
( I ) ( I I ) 
(R - -0H2CH2CH2-) 
fho oXa^orato ia torpro ta t loa t o tlio abova oonplax vaa nada 
bar B l d a r ^ . Oaivi f l i and oo-vorkam^^'^ hare raportad aa 
axta&alTa aarlaa of ooaplaaaa aaalogoua to ( I ) . I t waa 
obaarrad tliat tha aabatittttloa on Aitrogaa praranta tha for -
•atiOA of tha »ora usual igranatrlaal (XZ) l lgaad. Thara ara 
also raporta^^*^' of a ia i la r oouplaxaa vi th laathaaidaa and 
aotittidaa* 
Tha natura of phanaXia graiv praaont in thaaa ooMp* 
Xaxaa (loniaad, ua-loBlaad or half loaiaai) haa attandad a 
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mntdk Mtttrvrvrigr. Bullotfk imd nxtihl hanrt r«port«a tha t 
pot«£itiftll9r 4Uftdn««at«t« li,B'»«tl9X«a«1il«(Mli«> 
ejlid*ii«inina) nod r»Xat«4 bases aot as bldaatata ohalatlsm 
apaoalt vhan raaetad vl th tha lautlianidaa. Tha phanolle 
group ramaiaa twi-ionlstd aad i t do»a not taka paift in tlia 
proeaaa of eoordination. 
MO oi*3ratalXographio ayid»noa at to tha soda of oo* 
ordination of thaaa haoaa la srailalila* Rovavar, oaa aiacth 
of tha un*ioaiaad phanoXia g i ^ p a in aquatriaCaaiieyXato)-
aaaariuaClXI) ara ooof^inatad^^ through tha oxygan ato«. 
But tha diiBerie ii,2i*-diathjXaaXieyXaXaiBina oottpXax of 
i»i(IX) ooritainiac haXf-ioiiioad eataehoX^^ and tha 4»nitro-> 
ph«noX adduet^^ of n ^  *-athyXanabiaC aaXiayXidanainina)-
OOPpor(II) ahov non-ooordlnation of the ua-lcmiaad phenolic 
groupa of eataohoX and 4«nitrophanoX» raapaoti^aXj* 
Tha aagnatia hahavioor of li,ii'»athrXMiahia(aaXioyX-
idanainina) iron( II I) thioogranata aod B t i * •proi»yXaiiabia( aaXi* 
ojrXidonalaina) lron( III)thioojraaata haa bean atudiad and i t 
has baan aonaXndad that tha thiooyaoata oospXasas ara quita 
aoaparibXa to that af tha ohXoro ooapXaxaa^^* 
fha Sahiff baaaa^ aaXiayXaXdrtiydaathanolaiiina > aaXi* 
ofXaXdahjrdapvapanoXaMina and aaXioarXaXdahydaiaepropaaoXaainat 
vhan raaetad v i th niokaX( XI), bahara aa t r idanta ta dibasio 
OiO doBov ligWEid* aaA f o m of th» t fp9 [14(82^)5^] 
(ifii«r« m^ » %ria«stAt« dilkMle Sobiff • fli« aagnotie 
MiMits of thoM owipXoma tun in tho rmtm^ B.N., 
indioKtixig ootnltodnd otmoturoo. 
fh9 ooovAiufttiim lioiuiTiottr of M-OAXiojrlidmMittiiilino 
»£]id i t s dori-ratiiroa tommM dipiioajpj^ load i i -
ohlorido Iwo boon oxwBiiioA ma& ^n^loxoo niiielk tho liaoo 
fimotioao so m miioiiio bidoatoto ligtmd hmn liooa o^mtlio-
oiood. Vitti « vlov to oxoaiii* tlio boiUKrloaif of tliooo aeMff 
^aooo tQvmp^ m orgaaotiioiftlidoot tito ia tomotioa of MOgSaCXg* 
fii2BaCX2 fhSmCl^ mlth tlio foUowiiig bufioo nmn oxaniiiod^^, 
0 * H 
R » 8f iM'OM t^ 
flio tflvdioo of oo^aat Mdd ooppoY Seaaff %ooo oo^^ 
loao« of H,H**otlqrio»o ooUorlidflAOiaiiio) limro 
oorrlod out Iqr HoIbomhi o« o l . 70 
RaMofi «Bd Po^umvi' hmw proporod ond oluurmoto-
viaod ft Mfloo of ii(XZ) ond Ott(ZZ) oosploxoo with tvidoa* 
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Sehiff bftM lUmAm d«riv«A trtm 2»(2*««iidLatt«thyX)pyn« 
Aism moA •aliesrlaiU^byd*, 
e^iiydvoigraiiotopheaoBe «te« 
Tli« oo«pX«x«« with ftotlnlda hmn h—a. 
•tttdi«4 to m l l t tX* •3ct«nt. fh« eouplmxmm of dloxouraniuia-
(TI) wore f i r s t report «d by Thialort axid and subee-
quoatly otber oxouraaiitti ooaploxot hatro boon propiirod and 
79 74 
•oao anaajsoo uttdortakoa * • Tlio ooAploxM of totrftTaXoat 
aetinido* aro knoim only vith tho t«trad«&tato ligand 
M»S**otli|rl«n« bisCoaU^Ildoaoittiiio)'^^*''^ tbo oaly ooiip~ 
los vhloli hao boon Btrucrturmlly eharaotoriaod 
I«QO bla( salieylldenoiaino) bia(t«trah3rdrofur«a)diohloro\xr«-
nlu»( IV), ehamloally anaXogotta tltanl«ia(IV)'^^*'^ and 
airooaitia(ZV)'^ eo^pXaxaa vltli Xigaada Xll* (wiXieyXaXdahrda) 
B««tliarXaBiina iianra aXao baaa vaportad* 
HIXX aiiA Priekard^^ raportad tlia praparation of a 
nuabar of tlioriua( XT) aad araaitai( IT) ooapXaxaa with bldaa* 
tatla aad tatradaatata XicaaAs darirad fpcw aaXioyXaXd^&yda. 
Tha qvaisldaatafta Xigaads raporlad ara M ^ M *->athyXanabia( mXI-
oyUdaaaiBiaa) aad H »M • *o*plMnyXaaabia( aaUojrXidanaiaiaa) 
aad bidaatata Xiganda raportad, ara (•aXie3rXaXd^iyda)matliarI-
aaiaa» (aaXiofXaXdihyda)plianyXaBiiia, (aalAe]rXaIdaiiyda)iaopia<» 
pjrXaaixxa aad (aaXiotyXaXdahyda) ta r t .btttyXaalaa. 
2a 
MaA«XoM« 9% al.®® hmn pnpmpwti MBomiol^ar and 
^ittuelMT «0i9X*JM« of t rans i t ion aotaXo iilco oopp»v<XZ)9 
aiokoXCXZ) omA of Mtini^oo M dlexottraaitui(YZ) tliori' 
iVt) vitli watiAontsto sohiff ba«« dorivoA f » m T^fomjl^ 
••lioyXle Aoii moA otliylonodiiuiao. 
I t lo ooaoluddd that In aoaoaueloar eomploxao eoppox<II) 
aiid iiiioltoK IX) ions ooempy tho donor not aod tho 
diosttturaaim^TX) ioa, tlio O2O2 donor aot* lo th typos of 
OM I^SXOS san aot as Ugands towards (M(XX)* Mi(XX)t t702(XX) 
and TkdT) ions to f o m hinmolsar s t r a s tn r s iriisro n s t a i ions 
a r s M d f s d ^ %«s ^honoXio ot^gm atSBS* fho oottplsxos 
vsrs slMmif|«rissd hf ii««nstio susssF t ih i l i ty and spootraX 
data . 
•ijsgr and IHuidon®^ Iwro ros sn t l r rsportod tlis syntluN-
sss and eharas ts r i sa t i sn of dioxsnraniwiCTX) oonplsxss of 
tho typs tTOjCXj^^a)* ^'•i^i^Mats tho tot radsn-
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%m%9 SoMtt hmm9 mil 
hiai •ali«rlalA«liya«) • , o<4gr« 
ft0«t0pli«B0a«) ->1 f3^9ieppfXmu9AtmiM, b|ji( ^-Hytroi^M^toph** 
bls( 1 ,3->biitaa«dioiui) -1,9-9i>099'l«a«diaaliui. Tli« 
oxoux«aii»i(TZ) oo»pl«x«« prepared bar (an Id^atieel 
tb* Bebiff bano In slli^tXy bot •tbaaol 
mA adAlng to I t tb« eolation of t702CX2« Tim oonploxos 
reported as yoXXov inooXublo product•• 
Anciuri aad Ahmad ^ ba:ve pubXlsliod & nerles of 
papers dealing v i tb the Schiff baee oomplexee of t r lTalent 
XayatheBides aad yttrivm* The Xlgaxida uaefi v9ve obtained 
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froa •ani l l ia m& bensidlae • saXioyXaXdebjrde aod o-diani-
aldine^', TonilXin and o*pbenyXenedlasiii«^^« Obaraoteriaa-
tion ima made bjr eXesental anaXjrais, aeXtinc point, aa^netie 
aneeeptibiXitjr, nolar oonduetanoe, tbemogxwriaetrle analy-
• in a£id i n f r a a ^ epeotraX d«tn, 
fbe CK(X)«<^(n) Mixed Tftlenoe coapXexes of tbe 
qoadridentate Sobiff baeea vere flsjrntbesised and lOiaraeterieed, 
Tbe eXeetron-^ia reeonanee and visible apeotra fliidved no 
evidenoe fo r tbe deXomtloa of an unpaired eXeetrea betveea 
Ott(Z) and ea(ZX) i o n a ^ . Xt ia veU knova tbat bia<aaUefl^ 
aXd«byda) atbgrlaaadiaaiaa Ou(ZX) aad i t a beaolaiotta veaet 
27 
vith biT«I«it Mtf t l ions to form biimoltar ftad t r iauoloar 
87 
ooaplAXt* • In « prvTiott* of tlio oorloo i t 
htm booa tatovn th«l vanadlttai{V)»ooppor<X) botvoaotaX e o ^ ^ 
X m o iritb blo( oftUoyUldoliyao) othjrloiiodloidao mnA i t o 
dovlTfttiToo voro obtoiikod by roftotlof oxovAaadiiiB(V) eoay-
loxoo v i tb Seblff baooo aad Ca(X) haXidoo* Tbio fftot inplioa 
tha t tho *oiit»ido* eoovdinatloii of thooo llgaads io o tor l -
o a l l j ouitablo fo r a Ott(X) loa vbiob proforo totrahodral or 
toti'SKOaal ooafigaratloft to eqttAJNK-plaaar oonflguratioa. 
SlAa ot bavo roportod foUowlzig alxod Talenoa 
oomplaxao of oopport 
[Oii^CRjf Rg • 
ulioro &|t >2 • H, OH^ f An • OB^CH^aaA-EjCft^  • I2 *»6aloA) 
ropvoMAtt bl»( •altoyXamobydo) otbylonodi—ino v i tb oiibotl-
tiioAts mA Iji at 9 aod 2 poaitlotts, roapootlTolj. 
RjC Salpb) at and a f o r bla< aalioylalAabjrda) o«pbaajX«aoaalna 
and H2(Salta) f o r bia(Mli«r3>«lA«b3rdo)trlJwtbyl.oiiadian&aos 
Ca • MOCH^  010, 
momnt oX^ ajrXy iiadiottt4i» that the ooatftins 
Oft* nai^ftloat and o&« biTttlant Ou ion izt •aeh iioX«euX«. On* 
of skaletal Ylbratioii* 1590 o T b aix«d 
• a l m a ooatXaats i s h i i ^ r in frtqncaef than thai; of tho 
eonroopottftiaiS aonoauoXoar ooai^ Xox. 
flio eospXom* of ooHaltCZII)* iil«l»X(ZX) wnA o^ppo^ 
(XZ) vltli SdMff IMMMS AovlToA ftoft 2»«BiAO«»9HMtlgrl93rvi4iAO 
anA MOioyajaAohyAo voM roeoatljr l a roo t i i ^oA^ , Xa 
tluit Taviatiott in •tovoo^lMMa.otfjr 1a a aorloa of ooi^loxo* 
of idoatloal U«aiii otrttotttro aa a f«iiietio& of notal ioa bo 
•tiiiioA* flM 9alladlua( XI) moA aurooaiuaCXX) ooaploaoa irlth 
S«(4«««tlijrX»2^yvl«ylaaizkO> oaUerlaia^yAo, UA ^HMthyW* 
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mm i^portaA 
T » 4HR«thyl} S-Mthjrl; S-aathyl. 
OalYin taoA er^rstaXlixia products 
of oolmIt(XI)^«l»to tho dir«et ipoaotioa of naXiogrlaldo* 
hydo, othylanoAlasliio oebal t(II) aOAtato in a^^aons 
•thanol* Siailaarljr a ntiabar of irolatodi oholatoa «»v« pvo* 
paiiii uainc aaagaaooodl) , Ivoi i(n) , i i lekol(II), oopp«r(II) 
flM ooovtiAatiac loaa. 
0^2 * 
( I ) 
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B9tli (X aoA XX) Of t^Mmm •xi»t in e«T»rtil 
orjrstaXXin* nodlfloatlons. X-ray dlffraot toa studies of 
t f f X eiioXAt**^^ thovotf tli«l th« fltnoturos ooasist of 
oo->pIimar moXeouXoo ftrrazigod la lajroi^* litor&taro^^ 
Indieato* that tha tjrpo X ^ o l a t o o aro 84ttMPO«93Aaftr a&A 
tjrpo XX totvagoiiftX* Bovoirort ool»i^t olieXatoo haw m wrf 
stronc tonAoiiojr to fom oetahoAral ooKpXoxos* Kagiootle 
•liMoptlliilltjr Koaaurmoats on oror a dosoa of tho t f v X 
•Bd XX «o1ialt(XI) dorlTfttlToo tibojmi thai X ohoXfttos hmw 
ono impalroA oXootron and XX hinro tlivoo onpalvoA oXootvoft*, 
Tha eoaplaxoa of tilT«X«at Hat Oo aiiA diiraXaiit 00 
wltli MM AilMMiio totradoatcto Soliiff boooot dorlTod Igr tlio 
ooadoaaotiott of ooXiogrXaXdoli^ o» 5*ooi»oiyoXloyl>Idohydo or 
o-lqrdxvsaroootoplMiioiio vith otliyXoaodlaaiao* f 
9«IIO*2«>OX lAd O-9lMByXoaod&aalno voro proporod aiad ohavooto-
31 
by tlMivatftX anftl^sis, u l t rav io le t , Tislbltt mpeetm, 
m9lmr eoaduotftae* and 8UM«ptlbiXlty. CoppordT) 
oh«lftt9« irlth par«&sgii«tio Sehiff baeee vere foraod aaa 
ai «tudl9d by Kolottiuii •t • 
Diff9r«at oter«ooliwii0ti*i«« of bluuoXear oopp«r<It) 
ohlorido eosipXoxoa vl th sfaieyXaldohydA aod B*8ub«tltiited 
aiBiaoii hinro b««n tiudiod^^ and m emplex of the type (b) , 
wh«r9 a « aOisyi, aubetitrnted phoayX group®, (CHg)jOTt It « H, 
CI, He and HOgt wae prepared. The tempezmttare variation of 
aagaetlo eueoeptlbl l i t lea at 76-320®!, reflectaaoe ep®et*« 
at ?000«340 m ji atsd lafrared epeetra ia the rock ealt region 
were recorded for theee eoaplexee. f h t cooplejwe were 
olaeelfled Into three types of eter^oohesietrlee baeed oa 
oolour aad refleotanoe epeetfm. 
1} B-typei bromi in eolour, peeudo^tetrahedral; 
i l ) T§«-tfpei yeXlev-grtte&f square pyraaiidaX; 
i l l ) 7-»t3n>ei yeXXov-oraace, tetragonaX bipjramidaX* 
fhe MiperioaX rule - - -h i i^e r eoerfiee of a«d biunde, 
Xover mgaet le aomeate ~ wa* vaXld in B-type eoapXexee, 
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A good d»aX of vork has hma done ou the s t ruotural 
a;8p«et8 of polydentftt* Bchiff ba8« coi&plex«0« I& to 
proTldo fur thar ia»lglit ia to thol r phjreic!0«>eheiiio&I beha-
viour, par t leolar at toat lon vas a«vot«d to irovortiihXo oxy* 
goaatloA and to th« iiatura of the cdiosieal boailng la the«« 
ooonAluation oospounAa. Portiapa the oxoiting rosult* 
ooaoon ttM gooaotry of tho oxjrgan bridge la tho oaygeaatoA 
addttot®'^*^. 
Many pant ad out at • Co dtrivatiiroa with iitablo Co-C 
OA 
bond a hmra b««n prepared and atwJied . Beeanse of the 
s t a b i l i t y of the cr Co-C bond and overall phyaioo-eheaioal 
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OA 
l»«lunrlottr of moh oompomAw^ 9 thajr V f mi aod*! 
•ol«««a«0 of th« TitMiiA Bj ffftmp. Of part ieul j i r la toroat 
th« trmaanothylatioa roMt loa t lAtolirlng tli« ooaplozos. 
th* property of Oo(Mai09rXAlfloh3rAo)«thyleaoi31» 
aaino to absorb rovorolbXo «ol«cular oxygm hoe btoa knoim 
f o r yoaro^^*'®^. RoeoatXy, «OBIO oxygon odduote of fonra la 
Co(SaX)] 2(02)212 hmr0 booa laolatod^^^. Tho oviaenco f o r 
tho ozlatoaoo of scnm oxjrgoa adduota of foranla Co( Salon) 021 # 
Co(?-F-Saloa)02l' a»4 Co(Bao)02l» liairo bom roportod* (^bbro* 
• l a t iona uaod aro,Bae ^ bla(aootylaeotono)othjl«]aoAle«lao; 
L "cr donor l igaad; Salen » bia(aali<S7laldohydo)oth7lenodl-
m i M and 3-F-Saloii «» bla(7*fltioroaalioylaldohydo)«tkylono-> 
dlaalao dlaolott). 
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(Bm B«taX eonplaz) 
la Ti«v of thm data obtainad fwm X-ragr d l f f r ae t ion t 
atracture detarainatioaa of Sales and Baa ooaplaxaa ar« aada. 
?ha Aiaor atraetura of Co(SaX«ft) ! • glren bdlovi 
f y \ 
II 
^o; 
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Co(Salan) d i a t r 
Za aatahadval aosplaxaa tho SaXaa XlKaad aan act bath 
aa ta t radaata ta and aa a bia(bldaatata) Ugaod^^' . la tha 
f i r a t aaaa two d l f fa ran t arraafaaanta of tha four donor at 
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mtvmA tlM ii*tal mtom hxw ea« ia irtiiflii th« 
69m*9 o«emp3r ttvuitorial i>o«itieB« moA MOMA 
i s iliieh on* oiygta i« dlaplaeed f ros th« •qtwftorial plan* 
to oeenpj an ftxlal jpoaitlon of tho ooovdlafttloa poly«> 
Totrad«atat« conplex 
(0) 
bls<biAiAtato ooaploz 
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l a th« tmtrm moA p«nt« eoovdiia«t«A OMipI«x«0 m f u r 
tXMilmAt th» Sftl^u llg&sid lias nXwjM h—A found %rlth th« 
arr«agtii«nt thoim in flgur** <«) ftna Figure (e) aiiowi 
•tmotttr* of a bl«(bid«ntiit«) llgaad Go»pI«x«d vitli 
G^t«trMi«thylputr«»eiaii roaets v l th nal leyl-
ald«hyd« vltli 1t2 nolmr ooadsaaatlon to gltro a tatradentata 
l lgaad. fha Ugaad ao obtaiaad, vhaa eonplaxad vi th ooppar-^ 
(XI), gara a diatortad tatrahadral eonplax [cu( Sal2tBput/. 
?h« cryatal atraottira haa baan datarainad^®^ ualiig slngl® 
crys ta l X-ray d i f f r a c t ion. The asysusatrie unit oonalata of 
tvo indapaodant Ott< Sal) 2tapiat taolaeulaa hairlog B^d diatortad 
ta trahadral Aywmttry. Tha dia tor t ioa from aonaal aquara*-
planar eoordlnatlon narkadly influanoaa tlia ohaalcal propar-
t l a a of tha eoaplaxaa. 
Ooordinattoa eeaplaxaa v l th avibatittttad aalleylalda* 
hydo XlgaaAa hara ahona a dlvarai ty of s tmoturaa aiMl pro-
part iaa iaTolving a awliar of atarooelioaiatriaa aod a v i i o 
raair* boadiac iataraotioaa^^^* 
Bolaoaaa at al,*'^^ htnro daaoilbad tlia atvnottira of 
Yhay liara otadlod a f fao ta of Xi^aad atrao* 
t«ra on tbo ahaaloal propartlaa of Solilff baao aota l ooap* 
loxaa* SisiXarlyt atovaoidiaalatrloa aad olaetroohaaioal 
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prt»p«rtl«0 of Sehiff baM eonpl«z«« of oimllar otvuotiaroo 
!!«•• also boon r tpor tod. 
Mo( Maioylal4otiar4«)N-t«rt.ImtylMilaato 0«( ZX)» 
Ctt( t .Bi»»Sal) t bio( ealleylald ohyd o) •thylatioa iOMiaato 
Cu(IX), Cu(Saltan), (SaXlf^XaXfialiyAa) 
tatraftothyXputrasolnato C u d l ) , CuCSaX^tapat) • 
K&(XX) ooBpXaxaa ixioox*porat;ing aautraX Xlnaar peat a -
Cantata Xigaxida hava Itaan nr^thaalaad aitd eharaetarissad by 
Colamaa aafl TayXor'*^. Kagnatlo aaaoaptlbiXlty, ooXar coa-
6uetaae«, KBR aiuS laf rarad apeotra auggiiat that oaao^a if^ae 
Ion iB in a hlgh-apln paaudo-octahadraX coordii^atioa envlroo-
meat. 
I t hme baan raportad that Ca(II) and l i ( Z t ) lojaa 
eanblaa v l th t r ldai i ta ta dibaaio ariloiilo Xlgaada, formaXXy 
darlTatf f roa Sehiff baaaa, giving eoapXaxaa vhieh dinar iaa 
aaooiiiiig oquara^pXaaar oonfiguration^^^* I t i s iroXX kaown 
that tho Xigand lg-(2«h]r4roxarphaa3rX)oaXi«yXaX4oh3rd[aaMiita 
(RjSop) oovbiaoo with £ri(XX) ion, giving a paautfo-ootahadraX 
eonpXax thvoii^^ poXjmoriaatioa of oquarawpXanar iOaw 
Roaano at aX,^^® hara raportad tha ayathaaia a.jS 
eharaotariaatioii* through in fmroa apaetvoaoopy and aagnatio 
•aaoaptibiXityt of aoaa ooapoimdo obtMnad by tha in taraot lon 
38 
0f 828^ aod MM tirwt tnmsltioA Mtal tmeta 
M L L I I ( N ) , f%{ll)t Co(ZX) and 2a(XI), A s nol«<mIar 
H l ( n ) m$ (?«i(n) eo«pl«z«a a m also eonaiaarsd. All those 
empoiiiiAs sxhlblt n s t a l Xigsma r s t l o I f l . They a rs poorly 
solttbls ip. Bost eensoA orgaale fsolvoats aod t h s r s f o r s , not 
allovlB^ BOlseiaar dstofeit^etlon* Infomet ion on 
t ho l r s t ruoturos was dio l^ttood f roa Infrarod Bpoot7t>ocopy and 
nagnotio suoooptlbl l l ty aoasaroiionts. Tho lafrarod spoetra 
of tho eomploxoo, doepito tho high nunbor of hands, turn out 
to bo praot ioal ly Idontloal and Indopondont of tho Kotal 
undor lavost igat lon. This indloatos tha t tho basic struo* 
t u r a l unit rosponolblo f o r tho vibra t ions of tho eomplojcos 
i s idontioitl in a l l tho easos aiid sousi t ivo to changos in 
s iso and ol te t ronio struoturoo of tho various cat ions, k 
ooBparison of infrarod spoetra of RgSap and tho so of Botal 
ooaploxos shovs tho disappoaranoo of tho OH s t ro tohins 
•ibratiOA and t ho i h i f t of OSi Tibrat ioa aodos to d i f fo ron t 
fvsquonsiss and in t sas i t ios» sagffosting that tho anion 
s s t s as a t r i d s a t a t s llgand in a l l tho ooaploxsa. All 
t h s OMplsitsSt oxttopt SaSa^, s r s parsBAgastie with Talttss of 
Mgnotie M M a t s o lsar ly iadioat ing tho typo of snviroaaoAt 
arotiai a s t a l oatioa, Ths iAfrarod dsita indieat ing in any 
oass tho idoatity of v ib ra t ioaa l UAity aad aagAStio data 
iadioat ing f o r ths eoaplozos a sqnars^plaaar totrai-«oordi-> 
aatsd s t rao tu rs (llaBap, faSap, CaSap) or psoado ootshodral 
3S 
li«»ieo»i41aat«a on« (CoSup, tfiSi^), am oonsistMt with tli* 
1 4 m t h f t t t)k« foadMiwti ta l m i t y iBgr vhio l i t l i« T s r l o u s CNMQt* 
l e x « 8 s r « b a i X t , i s t h « f o U o v l j a e i m i t j r 
Flor laa l and FaolilA«ttl^ ^ ^ dioeussaa the following 
uzLUBuaX aapeots of th« roiiotlTity' of tr&usit loa n«taX Sehlff 
base ooBpXoxaai 
(X) aa a no^aX iriioaa pattara of reaotlTitjr oan ba evpha-
alsad In I t a alalXarlty with that of vaXX irnova orga^* 
nlQ Intamadiatast 
(XX) as aiapXa laorfaalo la l t ia tors for naturaXXy ooowrriim 
raaatioaa* i«a« for roAox raaotlon8» 
(XIX) t h a i r binaiog a b i l i t y tovarAa a l k a l i and mmonlvm io& 
in «f3r9t«ta foraatioA. 
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KaA aoA ooworkara prap«ra4 fourtaan oosplaxaa of 
eoppar<Xir), SIAO(IX) and oadBinadx) with 14«16 »aaibarad 
•ftoroojol** of th9 t fp9 l>«lio« 
H . H 
C m U li - c 
y \ 
^(CH.)n'^ 
R • (CHg)^, II « 2 or 5? 
a « (CHg)^ * a * 3 
a « CHpCHCCH )^, a « 2. 
Thaker and Bliattachairya^^' Satelff 
base eonplozos of iU(II) azuS Cu(IZ), The ba»« uii«a 
fiorlved by tb« oondonsfttloa of oalleylal<l«l]iy<l« v i t h o<»hyd-> 
roiqraoot ophououo • 
Vftiir aufid othoiMi^^^ hftTO doftorminoa th« s t ab i l i t y 
eonstant* of motal ohelatoa fomod by Sohlff ffao 
l a t t « r voro dorlToA by tho oondocMtloa of salioylalfiohydo 
vitli ••iMiAOi^aaoXf o« and p-aaiaifllisie, p*«Binothloaaiaol« 
moA p»wiiBO»haaylaoroaptoao»t 1« aolA. HolatlTO a tab i l l t l oa 
of e h a l a t M a r a Ott(XI) > I i ( n ) > Co(ZI) > i fa (ZX) mA 
C » < n i ) > l a ( I I ) > TOjdl) > M d l l ) > P r ( m ) > L a d l l ) . 
Koliaiity a t a l J ^ ' p raparad ibAdufrta of b l a ( a a l i e y l -
41 
ftld«h7«ii«o)&lek«I(XX) with m m wgmie 1 > « M 0 m m I a l^«l (ZX) 
of BeMff d«riT«« from ••llejrXaXioliydo and 
nod VttBiiiopyridiiioo. ?h« oospouodo v«ro M^eootod t o bo 
poljBorio ootaliodral oholotoo larolTlnc: ligond bridfioo. 
Diitt and Mog^^^ hftro roportod raro «arth oholRtoo of 
general fonnxla[H{ti9Xmk)J^ and [n{n«ilph9n)Jy In wtiloh K « 
t r ipoai t i i ro iona of La, Co, Fr , i d , 6d» By, I r , Tb and T: 
Salon « bi0(0alioylaXdohydo)otb9rlaiiodlaBilfiO and Halphon 
bia(aalle3rlaIdahydo)«*o«phonylonodianlno. Many o^mpou^da of 
the forwier ser iea are Rolvated and contatji etbanol a,nfli water 
Bolecsules. 
Tho lisanda with donor aot© OgSg w»r© pro-
pare€ by the oondenaation of aiabatitutod aldohydoa with 
117 118 
aeleotod aaiziea. Colonan and Baylor found pronotmood 
offoot on tbo roaotiwity of the ooaploxoa on warying tbo 
aubati tueata on tbo aalioylaldabyda r ing . 
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l a t h o l r eoanninioation Eostano et a l . "" reported aoaa 
ooKploxoa of I I b ( X I ) with Sobiff baaea hariiiit three ooordln»-> 
t ioa eeatroa awallabla in a planar eonf igurat ioa . The four 
f roa liffanda were preparad by eondanaation of o*«ainopheaol, 
••aiaiaobeaaiaathiol with aalioylaldebyde and wani l l i a , r e» -
peotiwely. 
Jagor^ baa reported that oopper(II) and aiokel(XX) 
42 
ion«, eoiibia* with t r l d M t a t * aaion XlcanA* (4«rlT«« 
from Behift hm»99) giring eottpI^xM vliielai ^UmriB^A moA 
ftMUM eoafieureitlo&s* This l e in agroomant 
v l th th« tmoonmon oaeurr«no« of MtaX oo»plfix«« lunring e 
ooortAlimtioa nuabcr tlur««. On tli« oth«r hiSAd, i t 18 ir«ll 
knoira tha t the ligsnd (B©lloylaldehjd«)--<?«hydro3jyph«iiylafflta« 
oonbiae« with lil(XI) ion, girt&g n pseudo-ootahodrftl couples 
through polyttex>i«fttioa of oquarooplaiuir Olmor uulto^^^. 
121 
Haodrlokoon «t al« fltudlodl tho aagnetie oxc^augo 
intoraetlozio la t ranol t lmi motal dlmoro. Bluuoloar eoppoiN-
( n ) aad a loksKl I ) Sohlff haso eoisploxffo of ealleylaldohyde 
with aronat io polyamlues voro purposely used. Their imnoo 
tmi otrueturoa aro dopletod helovt 
OujCSal «-phd&)2 
p-phda)^ 
Ou^O&l-tahp) 
irtioM phda t m t 9 n to ph«ayloaodiaaia«» Sal t o aalloylaiaohyAo 
and tftVp t o 2t2f€»6»toti«-«alno1iiphon3rl* The oonplexoa voro 
^a rao to r l aed by BPS apeetra ao« aagnetlo auaoopt ibi l l ty . 
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e< 
(Sal p-phAn) 
(S&X m->phaB) 
u 
fhomtiMk moA ViUdAMa^^^ vport^A mtlemalvrndl) 
2oaI«•tayd •) •thylenedlaelne, ble( p3rrrol«2«aiaobyd•) oO^pheny-
eylaldvhyiSc) -^phsnylensd 1 anln*, (Ballejrlald ehyde) pheuyl-
et hylimediisBln* • 
m& XMnrln^^^ QSratheeiaod & slrooaluM( X?) 
eo«pl«s of bla(8alioyXaiaohydo)*1,2«phon7lorxodiaaiiio. the 
Intorootlng foaturo of tho i r fiyuthoalo le that f l r e t aa 
latoraodiato, t«trakl0(aallo7lald«h3rdato)^r(l?), vae pre-
parod fron aad aalloflaldoltydo aodor reduead 
(?«>3 tor r ) aad olov rafluxing eoaditloae* ?k« latox%a<9iat«, 
BO obtained vaa thea lateraoted v l th t ^Z-phenyXeno-
diaalQO in soXutlon of dlebXoroaothane, 7b« brlgbt-yeXXov 
eonpXox blsCaaXioyXaXdal^do)*! t^^PbeiiyXaao* 
dtaaiaato siroo&iiUi< XT) vas aaparatad. 
{zrAt^) 
(•4 HAe) 
^ i: 
in CHjClg 
Zr(Sal) 4 3r(D8p) 
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Mrym aaA Stoii* an air-ettabl« hi|(li««piii 
•«ag«a«M eoKplai irlth hasadtatftt* ligaad (ZX), 
fouai %li«l oonf lan t ion of H ^ Sj v i t h trlTftle&t nn&g*-
a#«« 82^2^2 ^ ^ ^ 41v«l«itt mn««a«M «ra« not 
T!i« • t m e t w * * of lifaii4o «ro Aopietod boXovi 
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( I ) 
(SjHjOg) 
( I I ) 
,2+ Boli^ «tat« «p9GtrtUB of /^(il^S^)]^^ contaiiis t r aae l t lon 
in the i r l f lble of th« spcotron, vhidbi in oonslettent 
t r l t h t h o mill) 93r9tmt, 
Btt««<l on tho s to r l c roqttlrwneixts of tho llgand, lD«yi»r 
19R 
and Lion* ' lunro i l l a a t m t e d that tb« moot probabXo eoafi* 
guratlon f o r oonplox of SgS^^a ^^ ^^ follovat 
4V 
ana t « t m » l « o t t i taaiiw 
ooBpl«x«a of •alio3rla]4«liyd»»2*li9r4rox;rftn£X (A), 
t9a««2*hy4ro3C3ritiiil (B) etsia 9f (^S donor ligasAo Xik« a ^ t y l -
aeoton«»2-n«roftptoanil (0). Th« stnietural •lueiAfttioii was 
aado on thft basis of auoXoar ASgAotlc rooo&aaeo aim! Infrarod 
opootra. ?h« etruoturoo proposed 
OH HO 
(O 
'' - s > ( ' ^ I I ' ! 1 ' ^ / 
OH HO - C - CH, 
i - ^ H 
\ CH 3 
(B) 
(C) 
Tidali ot ftlJ^*^ stiidlod t o t r m l o n t unmivm tmA 
tboriwi ooBpIoxos of riurlouo Solilff baoos sailoylaid 
hyAapropylanino, (H8p)i aalioyltt^LiAolijdaphaaylaalaa, (H8a)i 
baaaaltfoliarAophai^laaiaa (Ba)t baiiMli«li9<la»2*h3r4roxypii«a3rl» 
aalaa, (BB«p)t •aIle7lalAidi3rAo*4««hXo]!^ph«a3rX«iln«, (RSoa) s 
aalioylaXd«h3rde-4-<iltroph«aylaalna, (RSnm) 7 Ma( aallcyl-
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flOiSthyd*) «-0«plMQ3rX«ci«AlMilxk«, (RgSpd) 
I > 
R 
I 
C 
BA 
H 
C « H - (0112^2 "" 
mp 
H3a 
1 \ 1 I 
\ 1 \ / L V •v. ^ ^ J 
Mitt a t e 
H 
I 
II « C / N 
I ) 
' / 
I b i s i 
49 
Th« virmiwm(I7) and thorii»(ZT) eoapomiA* of bl«(«ft l i-
eylald»hjr««) «ithyl»n»dl«aln» anfi bl»( a»lloylaia«hya«) p«>py~ 
ana aont adduets of uiraaiiui t«tx^ikloria« 
((701^) irith sAlleylftldahardaliydroxjrpiivnjXaiiiizit aad aalioyl'* 
aldehjrdMMthoxypheojlaurslaa hare baaii raportod. Eonaao at 
a l , ' ' ® hava syxithaalaad tha gaxtnaaiiiBiC IT) a?3d di^hanyl^^ar-I -
Baai«ui(IT) with polydaatata Behiff baaaa as aalieylaldahyda* 
2«4iydr>oxyphanylamina, bla( aalieyXaldahyda)athylanadiatsilaa, 
aalleylaidahydaaarboxyphanyXaniiaa. Tha <ak&moiitri»tiition vaa 
»ada on the baala of molaoular vaight datansluationt IH and 
UV aoaetral maaauraaaata, 
QlXIard at a l ,^ '^ hava ©ada atudlea oa the confoma-
t loua l aapaota of aquara eo-planar oomplaxaa of eh i ra l 
Sehlff baaaa of tha typa bla( aalloylalfl•hyda)alkylen»<!lft»laa» 
B B* sahiff baaa 
H H Ua( aalioylaldahyda) athylaaadlaiDlna 
R OH^  bi«(aalieylaldahyda)projnrlaiiadiamii&a 
50 
SiaaaAl and Ssmnrnf i^ '^ r#9on«d 1i1 pjrriiiatt 
of eobftXt(n) ealioirltadthsrdodltadii* 
of tlw 
[CoL(Py)D, mlioro F^ « pfriAlM and *!.• rofora to bi«(oall-
eylaliohjdo) ,2*egrel0li«i3rXexi0diiaiA0» bio( 5-<^kil0F08alic3rl-> 
aia«hyde) otbyXo&Adianino, bio( 3hbuithoiysal 1 oylaiathya«) ©thy-
Xoaodl^lno. 
Tho eyathoolo of blauoloitr oonploxoo in vhioJ^ a 
XlgftftA strueturo malntalao the Ei«tal oeutroo in oXooe proxi-
aity rsproaoata an iaportaat eorroat objectivo la the study 
of t raas l t loa mutal ayetoM* Many binuolear coapXaxee of 
tha Uganda baying bridging xylaaa noiat iao, hava baon 
atudiad in data i l . izaapXaa ara ''wiahbona*' ooaplaxaa^"' ' ^^ 
**aarwiff** ooaplaxaa^'^ and othar aiai lar oo»plaxaa^^^. Tha 
iataraat in thaaa oovpXaxaa darivaa in part fro» thair 
abil i ty to aorro aa aiapXa aodaXa for miXtiaataX^^antarad 
oafeaXyata^'', 
Xki i m p wiataora and iviaanbarg^''^ piibXiahad tha 
aynthaaia and oharaetarlsafliea of biattoXaar niakaX<XI)y 
•aacanaaodZ) and ooppar(IZ) ooapXoxaa of tba Xigand »*»xyXaaa-
bia/i-ClpVpvepaaadiaaliayXaldiAina)^. Tba binuoaXar oo«p«-
Xaxaa, aXoa««ith tba i r aosanoXatiiraa ara iXXuatratad aa 
baXovt 
5i 
a-3cylen«bl8 2-.( 1,3-propanedl!5isatn«) 
blnuoloar eonplM 
vher* 
M 
BKIX) 
Ito(II) 
I todI ) 
na(ZX) 
c i i d i ) 
X 
R 
B 
3-N«0 
W O j 
R 
fhm li^and ttMtf to propura thoM bim«el«ar ooapX«x«« 
i s mad* by thtt Seliiff bass soadsnsstioa of saXlesrlsldshytfs 
with »-*3rl«u»bls£M1 »5«propfta«dl«alB©).7la th9 4i1 molar 
r a t i o . The Bi-3t3rls(iasbls[2m has bssa 
synthssissd by ths folloviug m i t s . Ths ooixdoasation of 
isophthaldshyas with nalononi t r l ls , in 1t2 molar r a t i o , pro-
auoss a-xylsusbisCnalonoialtriXs) (1), Ths rsauetioa of ( t ) 
by TBAF, follovsd by BH .^THF rsduction glvss the desirod 
ooBpound, «-xylsiisbis[2«-(1,3-?3Popajaedle»lri«) 7. I t has bssa 
oonoludea that the speetral aad physioal properties of the 
blnuolear eoeplexes are very similar to thoee of thei r mono-
auclsar analogues. The structures of nonoauelear complexes, 
reported, are as follovst 
vhsrs H aad R and t ars 
K « Hi(IX)t R • I • H, L - bis(salicylaldehyde)-1,3-propane-
diaKins. 
II • B i d D i R - O4H5CH2I X - a , L • 2,2*-[2-bett«yl-1,3-pro-
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nltm#iM%liarllA«M) U^s^miol. 
M • l f n ( n ) i R - X - Hi L • MUe]rXm3UI*hy««)*1 
AiaidB*. 
M « Mn(XX)i a « B» X « L " 5-ui«x«Mliflgrla3J«» 
K • lltt(ZX), H » B, X « £ « MsO-ttttlio^sraftlioyXalAc-^ 
axid 
dianin** 
Pat«l and Bhattaeharya^^ baera vaporteA d lMr ie 
eoppardi) eottplaxaa of th« tjrpa 0ii(f8(B)0a(A«4) (OlO^)^* 
Hilar* fSB » a f m a t r l e a l tatradantata Saliiff baaaa darlYad 
hj tha eoadaiiaAtioa at aaXloylaldaliyda or 2-4i9dro3Qr€i«eto* 
phanoaa with e-phanyla&adiaMiika and unQjrBBatfleal tatr»-> 
daatata Sehiff baaa darivad tgr tha oondMiMitlOA of a«-phaay^ 
anadlaaiiia with aalleylaldahyda and 2*liydv»iqraoatoph«aiaz»a 
and A-A " 2,2*hlinrvld3rl,1»tO»phaaaathvoXiii« or 2«<2*pjild|rl). 
WasiaidaMl«» Kai^atio MMtp t lh i l i t y m^mmantmntB and If? 
data hacva hmm «Md fOr aharaetarisfttioii* 
id«k«X(XX) M p l a M S of tho S ^ f f teooo pro-
paerod f»M o-^yrdronyhOBirlamlBO and oaaiiorloMohydo, 
9*»«iaoYOMaioyl«Xd^i|do» 9«i%i«MMa.i03rial.d0hfd0i 5«iiitffo* 
thaldaliydo hara haan ofathooisod oaA aiuunwioriaod on tho 
of olonontol annXyooo, oondmolaaoa, infrarod and 
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«X««troiiie vp^otrft, aiiignctio •lUiMptibllity aiiA nol«eular 
weight ncasurmsat*. Th« Sehlff m t r idaa ta t* 
dlibaslo Xlgiuida coordinating throui^ (BO donor a«t mA tha 
eoBipIaxaa ara aoa*»alaetroljrtaa, nonoBara oetahadral^'^. 
Ahnad at al . '^® hara raportad dloxouranliui(TI) coap-
laxea of Sehiff baaaa darlved fron 3*aslziothiophaaoX aad 
aalieyXaldahyda, 5-brotto», 5«oatho*y-, 4-mathoxy-. aad 
S-aaathoxyaaXleyXaldahyda* Tha ehaXataa hBT« lieaa oharaeta-
risad by aolaei^Xar waight, magaatle auaoaptlblXity, Infrarad 
and aXactronio apaotra* ?ha abaoXuta coonHlnation xiuabar of 
unaaluB la alx, mmren, nlxia arid twalva la/^TJOj,( M) j,J, [y^p^* 
CH^OHjg, /UO IM) (UOj) A ^ J and /^ tJOgC LH )^ 2!* . 
Tha oo»pXaira8 ara noii-^Xactrolytea and diamagnetio. 
Sehiff ba8< 8^ darl-rad f ros laonlootlxile acid bydraalda 
aad aaXloyXaXdahyda, acatyXacatoaa, 1 , t i l - t r l f luoroaoatyX-
aeatoaa or thanoyXaoatona fom ^aXatad tltanl\ai(IT) and 
orgaaot lnd?) eoapowids by proton rapXaoanaat of tha Xlganda. 
Tha naw o<MipottBda haira baan ohai^aotarlaad and probabXa 
141 atmeturaa ara aaalgaad • 
A aarlaa of BOXybdanwiCXT) eompXaxaa of tha typa 
/MoCXjIijtit whara HL rapraaaata Sehiff baaaa aaXloyXaXdahyda* 
phaoyXaalna and I t s darlTatlvaa hara baan aynthaalsad by 
raaetlon of dleiaoro1il«(MatyX*eatona)noXybdantai(xy) v l th 
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tlM approprlftt* Sohlff bas^s in nrnm miAmr r«f lux ooaditioaB 
In aa at«o»ph«r» of Ainltrogon aoeordlo^; to aqua t ioa^ 
m 
wherm U » H, p-OMe, p-biOg, p-Cl, p-F, m-OMa, 
B-oClf aod OoCl. 
Tho eharaeter isa t ioa of tbaaa oo&plezoa has beaa nada by 
moXeeuIar valght datersRlaatlon, Infrarad md aleetronle 
spaotra. 
Bailaa aad CalTia^^' li«ra agrathaalaad a Sohlff baaa 
/M,ij*-5,9*«diprop7Xattljao)bl«<aalle3rlld«&aaaiii«}7aB« i t a oonp-
Xox v i t h aivalant oobalt (Z)« Xt baa baaa obaazraA that (X) 
raaota rararalbXj v l th aoXaeoXar oxygaa atoa to fon t tha 
111 O2 adduota oonpXax* Latar on» Clni aad OrioXl^^^ ha<ra 
axsnlnad tha abova ooiapXax by alngXa^yyataX X-ray dlffsme* 
t l o a and eoafinaad that tha ooordiAatloa gaoaatriaa of tha 
praouraor oonpXax (I) and I t 8( iBoXaciilar) oxy^an ad duct oo«p-. 
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l«x (tZ) t n g o M l b l p f m i a moA ootttli«dren, r««p*etiT«X3r. 
?h« trftiui g*on«tri«« for th t two aaXlejrllAoaoaiRlnftto rnolo-
t loa ar« ohovii in flguro ( I ) . This r««ul% Inplioo that the 
ooaforstAtioaal roarraogottoat of tho llg«ii4 has occurred 
durlni; tho fomatlon of tho adduet. 
CH^  
U • 
(I) 
Roeantly, Ohyoahi at a l . ' ^ ' have reported the oryatal 
mod noleeular atraetura of / j ,H'(3,3 ' -dtpropyla»lf ta)bi8 
(aaIie3rXideiia«8ii]iato)aottoaeatata J o o ^ l t C l I I ) eoaiplax, using 
•iagXa-^rratol X-n^ d i f f rao t loa taehniqua. I t haa been 
obaerrad that the ooorAination geoMtr j of the preaeat ooap-
lax la apparentIjr d i f ferent froii both the t r igonal bipyr»-
ald of t he preouraor (Z) and the oetahedron vith trana 
geoaetrjr of the O2 adduot (ZI)« 7he ooordinatlon geosetry 
of the preaent ligend aeaaa to be affooted by both the aixth 
Xigand, i . e . and CR^COO", and the hydrogen bond. Xa the 
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pxHmwat a hyd rog«Q bond oxyg«a «ton of 
th« fto«tat« and th« steoadary cbbIx i* xiitvogmx atoiis night h9 
of tho importaat fac tore in tbo adoption of a e is* 
gooiBttry. 
Ill ingmrorth and havo prepared m eight 
ooordinato alroonitm(I?) eoffiplox with a totradantato Bohiff 
M»(il•-di»9licylld®a®-.5,4»|>h«ayl©aodiaEii3a-.1«@thyl-
befi^aoata). ?he ohelata has, linearXy disposed, two mooordi« 
nated ea te r groupa. The iigand i t s e l f was isolated in two 
forma, yelloir and oratige, 'B'hlch are believed to be tatjtorp.era 
baaad on infrared data , 'elemental smaljraes, ixifrared, 
nuolear laagaetio reaominoe, inl traTiolet-vieible saee 
apeotral data vera iaeluded to oharaoteriae the oompounda. 
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0 H 
OC2H5 ^H ' \ 
H 
fautonerisat ion 
0 
B 
(a) 
0 
(b) 
ei • • t r ans 
laoaariaatlon 
0 
(0) 
OCjHj 
i l l 
t/ I 
fhm strueti ir* (a) I s MmlgmA t o th« omxgo 
fon i of tho llgmaA, vhoroso quixioiA oftrbozifX aoA li-R i n f r a * 
rod r«oo»aaeo, i s adAltioft to hydrosyl mA inino infmrod 
roooaaneo, Indloato tho prooonoo of both kot^aaino and aaol^ 
iBlno tautOBora fo r tlw jo l lov fora (atruoturaa (l>) ma (o ) . 
l o l t h o r (a) nor (b) l a ox|»oot#d to be planar duo to proton* 
proton ropulaioua, vhl la (o) oan b« planar. 
(c) mmim^m 
TJatptoon publioationa p#rtalnin« to tho Sc^lff baaoa 
and t h e i r ooBploicaa with t r ans i t ion and innor t r ans i t ion 
»«ta l ions haro b«on nada fro® t h i s laboratory®'"^^, Rlavi 
and AhEMid^ ®*^ ^^  hare praparad a ntmbar of t r iTalant t i t an iun 
and Tanadiun ooaplaxaa v i t h polydontata Sehiff baaoa. ?ha 
baaoa uead aro dapiotad balovf 
bis( 2<-«athox3rbanaaldohyda)dianiaidijio» 
bia( 2HMtho3qrbanaaldahyda) boAaldina, 
bis( bansaldabjrda) banaid ina , 
bia( ba]isaldahjda)-o-phan3rlaiiadlaffiina, 
bi«( 2«««tlio3qrbanaaldah9rda) -o-phwayXanadiaMiaa • 
?lia ooBpIasaa vara oharaotarisod by »olar oonduotanoa* t ha r -
•ograTinatr ia analyaos and infrarad spaet ra l da ta . As 
Ti(XZX) and T(XZZ) aro prona to oxidation and oonploxas 
raporlad vara highly hjrffroaeopie» tha vhola prooaaa of pro* 
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paratiioa wiis In oiyg«n tr— Arjr (aitrogm) 8tmo89h«r», 
Th« eo»pl«x*« of trlTal^at IsnthaniaM with a 
bifoaotional t^ t s^anta t* Selilff bm— bl«( aoatyXaMton*)-
b«aaidi&«, haT« raoaatl j b««ti qrathaalsad and cAiax^tanaad 
148 
by Ahmad at a l . I t haa baan ooaoludad, on tha batf a of 
i&frarad and proton nagnatio raaonaaea epaetra tliat tha 
Xigand Intaraeta in anol fom* Tha ooapXaxaa hava bean 
aaalgnad tha gemml f o m i l a /l«n(Ao2b,)H207ci. 
M « C 
>C - H 
HJC OH HO CHJ 
(AOgb.) 
Ahmad at hara prarioualy atudiad tha aaaa ligand, 
l«a. bla(aeatylaeatona)bansidlaa, vlth aomm transit ion 
aatala, Tla. ohroiiim(ZZX), iron(IZI), cobalt(II) and 
niekaX(ZZ). 
Shatea and Ahnad^'^ iMtra rwy raeantXy raportad 
Sehiff baaa oottpXazaa of bia(TaniXli&)«-9«plian2rXanadia»ina. 
Tha dianioaio H^Oj Xigand o<mXd a«t m bidantata ohaXatiog 
apaoiaa. Tba atruetara of tha triaqve eoapXaxaa oan ba 
rapraaantad aa foXXovai 
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B 
I J 
0 ii 
a^o - lA 
OB. 
OR. 
H 
Coaplax«s of lasith«xiid«( H I ) ioas with the Oohlff 
ba«« derltrftd from Taal l l ln and trlwthfXemtvtvnamlne har* 
«3mtli«als«d aad dbaraet^xl s«d by Ahmad 0t al.^^^ I t 
has obeerred that th© phenolie hydroxyl gronpa reaaia 
tiaooordliiat«d and ligand acta aa tatswooordlualijag ageut aa 
tha ettftplaxatioii took plaea via a l l th« four aitx^gaa atoms 
prseaat lia tha ligaud. 
B 
HO 
B^ CO / 
B^ CO 
B 
I 
(CHj)2 
liB 
I 
• S 
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TIm Sohitf hma0 UgmAt^^^ f r a SUbtBajrIAi* 
thioofti1»«s«t« hav« h—a pr^pmrtd aoA by i a f r a -
r«d aiUI • I to t ron io •pMtrosMfy* ana Mifa#tle MamrMMata* 
fba eoa4«imtion of 2*a«tiieisrbaaaaU«hyAa aad aaXiejlalAa-
liyAa v l t h 8-becbS7ldltliloea7%aaat« yialAa tn««a ta«a Se^hiff 
baaaa (Xa) aa4 (Zb). fhe aono*Iig«BA oonplaxaa of theaa 
baata v l t h n l e k a K I I ) , eopi>ar(n) sad eobalt(IZI) h&ra b«fla 
aaparata4. Thm nicikal(ZI) emiplana ara 41«ia£&atlo auQid 
aquara p laaar . Xlgaada oasidlaaA oobalt(IX) ( ^ o r i d a to 
prodttoa o o b a l t d l l ) eoaplazas» vhloli are apla-palrad and 
octahadral . ?h« naut ra l oopoaxKlX) eomplax (Xb) hae $aa 
mamolQnoly lov magix«tic aott«nt of 1.02 P.M. An oxygen 
bridged biaucl«ar otruotura I s propoaed for th® complex. 
' » 
( > 
OCH, 
OH - S - MH - C Xa 
/ 8 H 
0 1 - 8 - 1 - 0 Xb 
BCHjCgHj 
XXa 
SOBjO^, 
m 
CH - H - » • C " 
I t has bMtt 0t«t«d that tha thiooarbonyl ^roup (0"S) la 
r m M i f l ^ isnatabla li^ tha monaaarle t o n moA tanAa to t um 
t o a atalbla 0-»S aingla l»oiid hy anathiollaatiott. If thara la 
at laaat ona hydroigaa atoa adjaoant to tha 0»8 bond. 7ha 
infrarad apaotra of tha Stililff 1»aaaa Ao not Aitplagr (S«H) at 
ea« 2570 em"^ indioating that la tha solid atata thay ranaln 
la tha thloua (thlooarbonyl, 0<8) fonia ( la I l a ) . 
BaXlltoT at hwra raoaxitly publlshad a papar on 
tha Sohlff baaa oosplaxaa of ooppar(XX). aaaetlon of 
aoyl»(S)-pf9ll&a with o*aalnahansaiaaharda or o«aKl&oae«to* 
phanona ylalAa (8) -><8 * «»haiiaylpi<oljl) aainobaasald ahyda«» 
(8) -BfAB) or (8) -a-H-CH * •bMaylprolyX) anlaoaoatophaaona* 
(8)«SFAAFli)* fhaaa chlraX raasanta hava i&taraotad vl th 
X*aiBiM a«lia (aa) and Cn(n) iaaa to font eoaplaxaa 
JOv^ll) and Oiaiin} la lAHoh 
S^biff INMM ar <S)-l?iUPli»aa aet aa tatndaA-
ta la 3Lii«ada and aoovdlaata tha aoppardX) Ion by tha 
nitroca» atosa of tha pyrvolidlaa fragKantt tha daprotoaat«d 
aalda grvni^, and tha a»lno aeld fragaant and by tha osy«;an 
atOB of tha aa i ^ iy l a t a . fha atmetura vaa aapportad by 
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•XMMttlaX •Bftljrsi*, »ol*«v3.«r iralitlit MMwrwia t s mnA 
iMtrtcP9A aad <^reia«r d i ^ v o i n i iipMt»i« Tint f i u t l 
odnfirafttloa vaa hf dlffrAetlon «&ttlysis» 
Ei»Tl mA AhnoA^'^ ^jathMlMd Ti(IXX) ooii^«z«« 
vitli Sohlff bfia«8 hf th« eondensation of th« de r l -
Tfttlvee of b«iui«lSoli7Ao irith boiuildlno, dlanlolAli)* atkd 
o-plMayX^oAlasilao in 2t1 nolor r a t i o . 
(D) g iAi i roy Qr w r m m 
fho work 4«0erlbod 1ft th» folXowing ohaptors dota* 
vl th tho sjrxithoooo ftnd ehMrmet^rimmtlm of SoMff !m«o« and 
tho i r motaX olioXatoo* Hoetly noutml (nltrogAii aod eulfar 
ooataiaiiig), mooobaalo and dl^aoio (nitrogan, aulfur and 
oxjgm eontaloing) SeMff baaaa hara baan ajrathaaisad. A 
attlfifiida haa alao baaa asratliaaisad md i t c eonploaoa aro 
•tuAiod; th ia i a alao iaolndad i& th ia thaala . Tito notaXa 
naod for ooaplox fomat loa with S<^f f tiaaoa aro t rana l t ioa 
M t a l a in ganoralt and tboao fron pXatlosm groiip ia por l i* 
oitlar. 
flM ooi^oaltloiit atvttoturo and tha gooaotry of t t e 
m&%9l oiiaXatoa liaira boaa oatabliahod on tho baaia of a vido 
var ia ty of apootro^MaloaX» olaotrociMaioal and tharaaX 
taaittitvaa* Boaidaa aXaaoataX aaaljrala and moXar aoaduo* 
taaaa »MaBratt«ita» tha taaluiqiMa inolnda inf^arad, oXao^ 
t tat t la aad imaXaar aacBatla raaooaaoa apaotfoaaapjr, tlii 
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gracrin^trle nod a i f f « r « a t l « l t l i «»a l aaalyma and ma0&«tlo 
• u m p t i M l l t y ACfimuPMiciits* 
iShApfv 1 iaelud«« of a aeutnCL MS 
typ* 8<Adff baM, a0«tjXa0«t0ii9bi«(tlii0ttraa) wliioli i s a 
1i2 siolar eondMAsatloa produet of ms^ tyXm^mtoam aad thio* 
uvma, Althougii tit* lt0m<& eoataina s ix doaor oaljr 
tipo aet ae potea t la l donor aitea axid aTallable fo r dfcioXeta 
foxttation. ITodar esrooptloaal oaaao tha Solilff baao aoama 
to aet aa a ta t rad in ta ta ligand. Tha ddaptar also oontalzia 
atody of tha iataraotion of tliia ligaad vl th sataX lona, 
a .g . r p la t i imadT) , paUadluBiC XI), indltii8( XT), 3*uthaiiluB<> 
( I I I ) , riiodlii8i< I I I ) , ooppar( I I ) , eoAmivmi I I ) , mareuyyC I I ) , 
aaagaaaea(II) a&d dlozottraniiia(TI) • Tha oomplaxaa hme 
bean aharaetariaad and t h a i r atruoturaa hura bean aata* 
bliahad anpXojriag a vlda T a r l a t j of taohai^uaa a u ^ aa 
Infmradt aXaatronia aad auoXaar isagaatio i*«aona&oa» 
apaetroaoopjf tharaofrar iJ ia t i le and d l f f a x ^ t i a l thirttaX 
a&al^aaa, m f a a t l a auaaaptibiXitj »aaaitraffiaiita« aXaets^-
aal ocmduotaaoa and aXaaantaX aoaXyais* 
Ohaptar XX dasailbaa tha (^rathaala of anothar oaiitraX 
HS t j p a Sotalff baaa« p«diaathrXa»iiiobaKUiaXdahyda»1 
panadlanina and i t s eospXaxaa v l th aforaiiantloiaad mataX 
iaiMit Tha Xigaad la a 111 aoada&aatloa pmduot of p«dl-
mathjXaBiAobaasaXdahyda and I^T^pvopaaadiaiaiiia* Tha Xigaad 
66 
Mts M m MdcBtftt* IlganA thomgli thr— pot«^ti«3. obftlfttlnc 
• l t«« ecn flM »fivAi9B in«l«ftt« tluKt wmoamthixm 
altrogvB Im a foz^ldaea eoaplaxatlon 9lt«« 
Chaptar ZXX daala with tlia «sr&tli«aifl of a (H8 t j p a 
SeMff baaa and i t s eonplaxaa with tha mwmm aata l ions 
n^ t ionad prarlouaXy. 7lia Sahlff baaa, aaUoylaldahirda* 
thiotaraa has baaa ajrntliaaiaed hy tha ecmdaaaatioa of aaXl-> 
osrialdalqrda mA tMouraa in t h a l r aquloiolar aiaouiAa* fh» 
ligaaA bahsnraa aa aaioaie MAantata ehalatiiit apeeiae 
Ifi'Tiiig 111 (monollgand) ooaplaxaa oa oltaXatioa» 
Cimptax* ZV oeataiaa a study oxi ocmplax foxraatiwn 
vi th a IS typa liganA. Tha llganA* a anlflnlAa, 
P3rl->«^»H-Ma(dimalEli3r3>)0ttlfimlda ia tha raaetloa preduet of 
dimitharXauXfozlda and 1,3*pyopasiadianla* ( l a tha l r 2t1 
molar ratio) and ia , parlMpat tha Koat atabla aulfittida 
raportad so fa r , fha aair aalfiaida (aata aa hidantato) 
f o n a tharaaXljr atiOila oospXaxaa of ffioao->Iicaiid typa» vhau 
raaatad vith pX«tiavni(rr), palladiiai( XX) and iridiwiCX?) 
mataX loaa* 
CSu^tar • inaXttdaa ooiiplaxaa of platlAvn( XV), 
palladiwCXX), indlini(ZT), rath«alini(XXX)» rlioditni(XXX) 
aad saacaaaaaCXX) ioaa with a dibaaie, tatradaatata (03f8 
typa) M i f f haaaHMotrXaaotoaatliiowraaaaXiojrXaXdaharda* 
fha Sohiff Vaaa ia tha ( I t ! Mlar) ooiid«i«atiaa produol of 
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th§ m9»t3rXmo9toa» ••UogrXftMsliyAwtliiABi^a* fh§ ehmrmo* 
tvxlasllett of th« bmm mad th« has b«9n on 
tho bMlB of «ii« siiaAlos. 
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•CMHHCWTMTMXBI THIOUREA) 
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M t a l eoBpXttMS of thiotuma, att1>«tltttt«4 
thiotircM aad th« i r adduett v l tk y^-dllc«toaii%«0 
prifvlously laTftstlgattd l a our laboratory aad 
whero^"*^. fho Schlff bast , de8orib«a ia t h i o chapter, i s 
tiui <M>iid«n0atloii produet of aootyIao«toa« aad thioiiroa. I t 
has ftoXtlplo Goordl»ating s i t e s aad may aet as a b l - or 
t«t)md9iitat« oh«latl&ir apseies. Xt l a notad tha t th« eonp« 
laxat ioa oeeura at the f r a a s k s I a o groups of t l» li^iucid. Ths 
asoHetathiaa nltroesnii hara baan fouad to be s ter ief i l ly f o r -
bidden s i t e s . But t h i s i s not t rue l a ease of Ka(ir) where 
asosethlns ni trogeas hare also been InTOlTsd in the eoapXex-
atlo& leadlog to a stable d iaer lo fo ra . 
?he s t ruct ire of the dlozoitraaiiiB mmpXi^ M i e re ry 
aabigtioiis. The Speetrosoopie data of t l i l s ooeplex strongly 
snggsst tha t ths eoaplsxation takes place v ia the thloearbo* 
nyX groups along with the f r e e vmlm groups of the lii^aod. 
Consequently, tiro four-meabered eheXatiug r ings were foraed. 
This i s in f u l l agresaent v i t h the report of Haharui at al.® 
fh i a siiaptsr owta ias synthesis of aestyXaostonsbia-
( t iaouraa) md i t s ssaipXsxsa v i t h ? t ( n r ) , Milt), Xr(XT), 
&U(XXD, ah(XXX), Oa(XX), oa(ix), Bf(XX). lln(XX) and dloxo-
ura&iua(TX) ions, fhe struoturaX asslgnaeat s have been aade 
82 
<m th« bfiaifl of tSL And tJV speotroMopyt nia^'^tle tnieoeptl-
b i l l t j r tt^A oooduotlTlty a«ftfrarMi»nt8, ol«Bie&taX aaalyiwifl «iUI 
TO AT'ID TI? AIIALY»««. 
Ka^PtClg, i^agPdCl^, -iaglrClg, RhCl^ ^H^O aad Ruri3.H^0 
tr«r« obtalavd from JolEUisofii Umtth^jp U.K.; e e t a l h a l i t e s of 
Cu(II) , Hg(II) , Ma(II), Cd(n) ana tJOjllt) Mad acntylacfttone 
were pro«lucts. ac»tyl&0«toa© vm ^ i a t l l l n a an^ th io -
urea rieery»tallistt#a fro® sicotaxiu 1s€for« itiwi^  
Syathaaift of tho M/ggixg 
Th« l l g m i ae«tylac©toa« bla(t l i iour«a), heacofortli 
abbrevlfttod ae A^ ofu^  vaa i^theslsod by rofluxliig tMouraa 
(7.6 g, 0.1 «ol) fiiid aootyXaoetono (9«14 a l , 0.05 isol) in 
2t1 ttolar r a t i o l a mathaiioX (60.0 a l ) fo r about hnlf m. hour 
using a ealeiua i ^ o r l d o tubo to choelc the entry of atsio9-> 
phorle aoia turo . The eolutloa wae f i l t e r e d , eo.ioeatrmtea on 
a hot p la te and Xeft o v e m l ^ t f o r slov evaporatlOQ of the 
aolireat to get the orude produot whloh vaa recryatalXised 
f roa water. Repeated o rys ta lHsa t loa ahlay, Ili^ht 
yellow oryatalfi vhieh were dried In vumo aad the solvent 
f r e e ooapound was eubjeeted to the aloroanalyelo (ap 
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gfttt lWtB Of til* C O i ^ I W 
7h« eMipl«x«a ir«r» afath««ia«d ^ t t i r r i a g th« aola* 
tltm 9f the m%9l ««ilt (0«004 boI) anfl t h e (0,004 aol) 
i a 111 noXar r a t i o in Mthaaol (60.0 »1) (m ft hot p la te 
•xeopt in th» e&0« of noroory, vli«ro tti« metal (0,004 raol) 
liga&d (0*008 sol) r a t i o wae takan ae I t 2 . ?h« complex 
pracipi ta t«« a f t e r half ari hour of a t i r r i i ig . The preelpi-
t a t a olitainaA was waahad aevaral t inea « i th mathaxtol to 
rastova any a*eeae of the roetal or the llgaiid. Finally i t 
ura® €ried ia va<mo« 
The eo^plaxaa vara flulijeetedl to mieroaimlyaea at tha 
Bioroaaalytioal aaotloa of I . I . T . , Ka&pur. Chloride vaa 
aotl«ata4 graviaatrieally aa ailvar ohlorida. Tha laolar 
eoaduetaaea of tlia oomplaxaa at d i lu t ion I j q B M S O or 
Mathaaol was aaaMuraA uaiog a Philips oooAitetivity 
•odal PR 9500 with a dip typa oal l . fha XR spaetra vara 
raaovSaA on a 621-Pavkia Blsar IR apaatrephotoaatar aa Hujol 
BttlXa in tha ranga 4000-200 mT^ • Tha IR spaetra vara also 
raeordad on a 8P-2000 Pya tTaioan iafrarad spaetrephotosatar 
ttsiat IBr disss, fha naKiiatie susaaptihility of tha 0019-
laxas vas Masarad oa a Faraday Balboa at BHU, Taranasi, 
axsapt in tha oaaa of tha aaogaoass eaaplaxt vhioh vas 
Masursd hy tha fiWI aathod oa a Tariaa A«6o SMR aaohiaa at 
8i 
tli« prob* tMip«rfttur« in n«tbaaol« Tho thmvmagrmu ir«r« 
r«oof^«d lA a i r At HRL, S(yd«rftbaA, b«tir«»a t4MRp«ra* 
tur« and 800^C v i t h m. h«Atiii|| of 10^0/Aittitt«« fhrn 
d i f f t tMt traaanittAiie* v«r« tait«& in iuJoX oa a 
T0V-2P->»p«etrephotoiMt«r in th« range 200«>^00 as at OSBU, 
Aari taar . ?h« olactrouie epaetra in tha oaaaa of I r ( IT ) , 
Quill) ana Kndl ) irara alao raoordad in aol^tion (aathanol 
ani DKSiO) <m a DtfoBaeksiaa apaotrophotoaatar. 
a g s P L f s AUB P i a c i r s s x Q M 
^ha ligand AoTu^ ^^ ® daf laad, caaary yellow» 
ahiny, cr j rs ta l l iaa aolid with a aharp meltiag poia t , atabla 
in a i r md non*hyi^aeopie. I t ia aolubla in alaoat a l l 
ctmn&A polar organie aolwanta aa well act in watar, ?ha 
oarboa, hydrogaa and ai t rogaa a&aljraia (Tabla I) i^vae i t s 
ooapoaitioa aa 
OH. S 
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Til* of th« produo«« of l£itor«etloa 
of ^oTttg Mta l ioao ^ov that tlio Xiffoad iAtoraot* vlth 
tho «»tal lona la tho 1t1 sioXsr ra t io , in th« eaoo of 
Hg(X2), i t f m t m in a 2s 1 molar rat io. Tho eonploxoo 
foraod art voll 4«fiA#a «olide« thoao are ineoluble ia 
00ci!30& organic eolvonta tout ar« eolulilo in methfuiol (}ln(XI) 
w3A Ir(IV) eomplexos) aafl DKSO, the bmsie of e to iehio-
ne t r io data (Table I) the eoaiplexee hsve b®oa glYtm a gene-
r a l formala* 
M( AoTug) jjCly . aHgO, 
vhere M * central metal atom: x « 1 or 2 (Hgdl))} y « 
4(Ft(r?) mi& Ir(IV), 3(Bu(III) Ba& ah(m), a.id 2(?«(II), 
Ottdl), Cd(II), Hg(II), lte<n) aatf U02(II))l and 0 or 
1 (au(n i ) , ah(III) an« trivf) Gomplmu), The foraatitm of 
the eootplexee say eeheaatioalljr toe represented ae folXove 
S 
c • 0 c tiooa 
0H« 
MeOS 
Molar eonauetanoee (Table Z) tliov that the irldina 
8S 
ani magaaoM m b p X * m « mf 1i1 tmA 1t2 
7h« IB ep»etru« of tb« Ilg«ad» AeTu^. sliovs a broiia 
baad &t 1620 ott*^* 7hla isay to the stretoh-
lag •Iferatlon aail aXeo tha liH feaafllng vlt^ratloa of tto© liilg 
group. ?hle band but loaaa i t e br«adth» b«o<»iaa 
eharp aad vtrons eujtd a&othar oaa ap^aara on oociplaxatloft 
v i th tha metal lena, ahovlng tharabjr that 1620 wT^ band l a 
7 @ 
a pti*^ (OS) etretoli • and ooord l a s t Ion thTOagii a«o»etlilna 
nitrogen doea not tftke plaoa. ?he uev bmida vhieh oocur at 
1555» 1590. 1535, 1555, 1525, 1500, 1550, 1500, 1570 aad 
1500 fo r ? t , I r , Rw, Eli, Cu, Od, Hg, Ka aad TJO ,^ 
reapaetitraljr, em be aafaly aaorl bad to the A (SHg) iioda^. A A • 
Blradar and Kulkaral hsKira reported thnt the CSi atretehiag 
•ibratlon oooura at 1625-1630 and i e lAilfted to higher 
f r e ^ e a a f , i.a* 1650*1650 OTT^, mi eoapXexatioa, Anaari and 
Ahmd^^*^^ hare reported a region for the p at 1600-1630 
mT^ in different Sahiff baaee. Makaniahi^^ haa asaigned a 
atroaf to aedita intenaity band at 1640*^1560 aa in— 
plane be^sding Tibration of MB^  ^ * broad »edivai inte^aity 
band at 9 0 0 ^ 650 ea*^ aa out-of-plane bending •ibration of 
the HBj group. The 665 oaT^ band vhieli i e due to the in-
plane bending vibration of the IIH^ of AcTii^  diaappeara om 
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eoovdlaatioB. fh l s shoini th«t tho oonpX«sfttioa oemxem st 
tvo SBj ftnd net at <MI. 
A etroiii: at 710 oa*^ la tb« i^ieh m j 
Alt* to O S vl^ratloA^, tOutVB lltti* p«rtaFl»a--
tlon, f^ovlog th9r«1»y that th« two nulplmr atoaa la th« 
llgmA do not part lei pste la eoox^lnattoii* 
Tho broad band at 1079 la tha Ilcand nay ba 
aaalgnad to tha C ^ •Ibratlon^ of tha C-C,^ g w u p , ?hl» 
S 
flhlfta to 1030, 1020, 1035» 1050, 1035, 1035t 10<I0, 1100, 
1030 aad 1005 eaT^ la tha eonplaxaa of Ft, ?d, Ir, In, ah, 
Cu, ca, Hg, Kc and tTO ,^ raepeetl-raly. 
fha baada appaertnf at 280, 305, 300, 535, 270 
and 310 o*"' la tha far-lnfrarad raglon of Pt, M , Tr, Cu, 
Cd, Mji aad VLTmjX coatplaxaa way Isa tha ssatal-cAaorlda vlbra^ 
tloa'^^® a»a tha baada appaarlag at 330, 330, 325, 365, 450, 
470, 300 aad 640 mT^ in tha ooi^Iaxaa of ?t, Pd, Zr, Cu, Cd, 
H«, «a aad tlO^ ba tha aatalnftltrogan rlbratlomj^*^'*^^ 
Tha ZR apaetvtai of tha Aloioiuraaiiui(TZ) eenpXax tfiowa 
•tronc abMi^iona at 950 aad 850 otT^ vhKdi aiv Taty leueh 
lA haiMoar with tha baads at 915 and 830 mT^ asalgaad bjr 
KoOIyaa aad SMith^ to \)qr ^ V a^^ r of Llaaar 0-4M), ras-
paotlTaljr, 
iUuMft 9% hwm r^ por%^A th« hmA for ooo»ai)aflKt«i 
wmfv in the noiff* 800-1000 mT^ • •« lunr* •xa. 
aiii«A IE aa^etva of tjrpieal tm f^oompX'Bium BOA ttmiA 
^Azitfa eharaetorlatio of ooorainatod imtor mar 7^5• 875» 
1012 aad 965 ea"* ,^ Sortorl ot aX.^' henro eaXoulatod th« 
•ibratloa froquoaoloo of eoordlnatod vmter aad fotmd tho 
rotidng* wagging nad aotal-oxygwA otretohiog •ibratio&e at 
900» 768 and 645 m r \ roapoetiToly. k band in tho rogloa 
825-033 ob"^ la aaalenod ae th© molting aio^o of vator ao t i -
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•atod by ooof^lnation to th» isotal • A atmng aboorptioa 
at 'm aad 830 oaT^ In tho ooaploxoa of ! r ( IT) , m^illl) and 
Rii(Zn) I s , thox^fox^, attxlbiitod to rooking and wagging 
iBOdoa of ooordlaatod vator. Tho baiid appoarijog at 1620 ea*^ 
in tho Ugand i^ioh hae boon aasiimoe to (Kl a t re t i^ lng dooo 
not tiiov any ohaiigo la i t a poaition <m ooordination with 
M t a l lona. But th la la not oo in tho oaoo of tho MndX) 
ooBplox. Tlila bai:id ^oira a roaarkablo ^ i f t by 10 oa"^ to 
highor onorgy and appoaro at 1630 mT^ with a liiarp ehouldor 
at 1610 obT^ iadioating that tho two aaoaothino nltrogona of 
tho Xigani avo alao taan&g pari in ooordlnatlon, Tho MH 
boniiag Tibmtloa of SRj appoara in tho ooi^lox at 1570 oa*^. 
fho i i i i f l la (Ml and -HR^ groap froqnonoloa and tho aolar 
oondootnnoo <1i2 olootrolyto) of tho Kn(XZ) ooaplox Indloato 
that in thla ooaplos tho ligaad aata mm a totradontato oholat* 
lag agant and aoovdlnatoa vlth two lla(ZX) lona loadlag to a 
dlK^rio sp ta lM. 
flwrwilr itiimrtOTr 
ttToa) platiiiini( X?) rwoaXa tliat %h» oonatituent f i r s t • l i sd* 
nsted la aiifft7lae«ton«. This happ«a« at 200^0* fh» ohBmrrtA 
«»lgjht 1.088 IB and th« thoorotiealljr oaleulated onm la 
alae fS.O^. l^aa oao thiooraa aolaeula ia ali»inata4 at 
aao® (oba. 
v t . I088 31*4^} oaX* irt« Xoaa 32«0!C)« Tho aaocMEUI 
thieiuraa molaeula la loot at 380^0 <ebo, wt. loaa 47*9^ j 
oaX. 45.0^) aa« PtOl^ ta ia f t» At about 500®C a l l the four 
ohlorida lOJia are Xoat muBL felia rasidua l o f t la Ft (oIm. wt. 
loaa 74.4^; oaX. 71 . l^)* fho roMOval of aootyXaootona boforo 
tha a l i a l aa t ioa of thlouraa inoXaoula l a aaaothor oooolual^a 
airldaaoo that th« ooerdlaiatlooi of tbt FtClV} la throve^ the 
aitrogaa atoaa of tha thlouraa part of t h a Xlgaod (?abla t l ) , 
fba daoaapoaltlon aoda of tha eompXn l a alao aupportad by 
tlia DTA m r w , Tha l a t t a r haa Intaaaa a«othar«lo paaka at 
oa. 280 Bad 560®0 (aaa Fig. 1). 
fha thamograa of aqiio«tilehloroaoat]fla«atonabla<thi0* 
uraa) i1 io4i i»(ni) l a qialta alaiXar t o that of tha abova 
ooaplax. Bovavar, tha o l la laa t loa of aoatjrlaaatoaa aaS tha 
two thlouraa aolaeulaa takaa pXaea at m r a aXaratad tanpara-* 
turaa . Xta DTA onrva haa only oaa atrong paak. 320^0. 
90 
JOO 2 00 300 4 00 500 600 700 
TEMPERATURE C 
no 1 DTA CURVES O F : t - P t A c T u 2 C l 4 . 2 - R h A c TU2CI3H2O, 
3-CdAcTu2Ct2 AN0 4-MnAclu2Cl2 
91 
flUKt Mar « t%nM«a to tli« •l.iala«tlOA of oootylaeotoao 
(o f . WA 500®C). 
Tho th^tmogrm of tho Otf(XI) ooMplox aooo aot iliov 
th« oXiniaation of aootylaootooo oXouo. An ioflootion point 
at olioiro o volgfet loos of 33*01^  vhioli oorrospondo to 
tho olisd^ation of ono oootylaostoao nolooulo mid oao thlo* 
uroft (ea l . irt* looo ooooad nioloouXo of thlotirea 
I s oli»iaat«d at a to»poraturo ebovo 500®C (of . BfA 490®C), 
fho weight looo at 520®C i s 50.0^ (oal . 
la tho Hg(n)C^iOTtt2)20l2 eo«plox» tho f i r s t of ^cfu^ 
Bolooulos i s x^ BiOvod at 240^0 (obs. oal, 50.7^} fo3Lloip»a 
by tho PoiMyral of aooond Ao7u2 alo.og vith oao ohloriao 
atoa at 320®C (eal . 75.3«? obs. 71 
l lootronlo aoot im 
fho olootronio spootra of tho oo«ploi»s in tho irisiblo 
rofflott «oro ottiAioi to dotoniao tho poosibXo spatial amago* 
•oats of tho iottor a t o u aroiaaa tho Mrtal ioas* All tho 
ooaiplsxM s t a r t absovliiBc ooatiaiaoiisly 8000 otT^ • f h m 
appoar a ambsr of shonldors ia tho spootva at irario«s vaivo 
a o a b m (Tslblo XZI). 
Oviac ^o tho groator rodtioiag povor of salphar ooa* 
taiaiag ligaais* tho iiiargo«>traasfor baafts asslgaoA as trso* 
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• i t ion b«tv««& B0l«0a2Ar orMtaX* 9t tiM eoapltx loo* 
• t anA Xo«*r wsr* nu«ib«r . th« •actlaetimi oo«ffi* 
ol«nt of th* bands in th« spaotra of th«M notaX ioa« aro 
Xargo. Th9m ohargo^traaafor batuds nark tha in»alc dnl tran*» 
altlona of tha e<mpXm%9m, Tharafora, i t wi l l aot ba poeai-
bla to laaka (Saflcita asaig&manta to th« baada vbioii app«ar 
as ^ouldai*8t althottg)! aoeia of th«n ap >@ar la tbo o%paoted 
ragion. 
?ha sp«etva of tha ooi^Iaxaa of ti^e platintmi group 
natal iona with 2,4*4itiilotaraoll lOiow tvo biitiSa jU tha ra» 
glon 33000 250C0 en vhioh hav® been aaaliaad to n M 
traaai t iona of tha OS groups of l lga:^ nolaoula. fhosa 
baoda appear In tha apeetva of tha llgaad at 3300C aad 26308 
.<•1 24 
tha alaetroale apaetnin of diaplaya 
foar band a at 4l600(Mi), m 2 0 ( n ) , ?9000(v) aiid 224BO{w) 
?«(XT) m thin oonplax ia s ix aoos*dliiata with an 
aelaliadral a m j of Xlgaada. Tha 41600 mT^ band nagr ba a 
olinrt*~tnuaafar band and tba thraa bands at 224801 25000 mO. 
27020 mT^ nay ba dua to tha foXXoifln« t r a n s i t l o a s ^ ^ ® . 
Tha absorption bands at 25641(s), 29412(ir), 31250(tfi), 37358 
(n) aad 39215(s) mT^ oontalnad in tha eXaotronio apaetrun 
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of tli« M(tl) 9omplm* 93f oon»ist«at with th« aqiaar* planar 
folloire' 
gaonatxy of tho oonpltx and maar taatatiiralar aoalL^ad aa 
.27 
aiad I .—fL* (OS, <Hi) 37558, 31250 ffli"^. 
Oetahadnai j oooi^iaatad Ir(IV) haa a eoaflgura^ 
tlon v l th ona unpairad ©laot*o»^®« Tha apactra of T i t C I ^ ^ 
and [trMr^'J^*' lone haira baan atudiad. Thalr eoloura ara 
diia to tha oeoarraaea of »o<!larataly etrojog charga t r imafar 
feacdo (molar abaorptlon at 25000 la tha vlelfcl® ragloa. 
Vaak 
banda d'ua to d«>d tra^ial-tjloiui vara ixoii olsaarrad. aaS I t 
mfsf ba that tha orb i ta l ovarlap in theea eomplaxaa la a u f f l -
eiaut to blur tha diatlj iotlon batvaan tbaaa two t y ^ a of 
band a . Should ara^® at ?0a00 and P7700 mT^ la tba ownpla* 
of RlidlDAoTtt^Cl.H^O ara aaalgaad to 'a^ — •A,. 
Stroa« abaorptioaa at h l ^ a r auargjrt tn». 
400C0 and 38000 oi*^, ara UgmA orb i t a l t rai ial t ioaa, 
Jain and Jala^^ hava raportad a dlatortad oetahadral 
eonplax of RiidtX). I t liae baaa obaarrad that hli^ dagraa 
ofIJ^bonding laada to tha apUttlng of t2g ?ha 
dlatortloa would probably hava I t s origin la tha John^Tallav 
affaot . Tha cronnd tam of Itii(XXl) la ^Agg ^^Ig)* 
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and Sugaao^® dla^Trm p f A M 9 •ight t raus i t ioas tvm th« 
growoA stftt* to dmi^lot s ta t* t^^ tli« • l o e t z ^ i e spoe-
t n m of proooat ooBS»loXt hovoror, shovo o&ly four baado irt 
1?500(A)s 18300<a)t 31750(«) 35900(») Tho f l r o t 
» 
t«t> bita^a mm to bo tho opll t eo«p<meiito aad may tonta* 
2 2 2 tlToly b« aosigaea to th« Tgg traaoit loft , 
Tho oleetronie opootiM« io , tltoroforo» eufgootlvo of 
tortod ootahodral gooisotry. ?ho high tnftrgjr Mndo at 31500 
and 53900 mT^ ma^ arioo duo to tho ehax^e t rans for froai 
ligaad to JBOtal* 
Tho handa of highly dlatortod, Tlr tual ly planar 
oo3Bpl#*oa of Cu(II) ara thought to ocour^'*'^^ la tho raago 
14000-18000 Plotort loa of tho plaaar strueturo tovairda 
a totrahodral eonfiguration lovora the hnad fvoquoaoy. 
Baoda at 15151 325.06)i 16000 359.28): 16666 
385.90)! 17544 308.91) and 18518 mT^ ( e « 42.70) l a 
tho dlehlevoaeotylaeoto&o ¥ia(thiottroa)Ca(IX) oonplox ai>o, 
thoroforo* tho d-4 taraaaltloa bflsada ooaoiatont vl th m oeaaa* 
t l a l l y plaoar a tmotura ' ^ . Baiida at 16000 ai^ 16666 om*^  
aad 17544 and 18918 mT^ sagr bo tho apli t bunda aaai^abla^ '*^^ 
Only hi«h aaarflr band a a^poar (abova 23000 m"^) l a 
the apootra of tho Cd(XZ) aad Bg<XX) oooploxoa vhloh amat ba 
t h a ^ t r a i a i t i oaa of thloaarbonyl (^0"8) nsJ^/wt aao* 
9 J 
s«ttiin« ( <Hi*) groups of tho 
Hhm •loetroAle opootnm of th« RndDAoTUg oomplo* 
•lioiMi intorootlag foatturo*. Ba^o appoarir»iE at 27777 ( 
4.99*10')? 29411 ( - 5.119*10') aa« 33335 mT^ { « 12.44* 
10') ara tha nonial — * traaaltio&e of O-S eaa C«ll 
groups of th« 11 good* 
Lai and Shtikla'^ reportad two ba i^de at 20300 mnA 
21500 oa"^ la tha alaetronle apectnia of a dliral«at csaaga-
fiaaa compla* mid aaalgued tj!i««A lui 
— ^(G) Mid 
S — 
with rafaranoa to tha aboTa voirik tha 2C^33 ( « 152.39) axid 
19230 mT^ < « 88,26) aVaorptlon baiida of tha Bla(n)'cTtt2 
eoaiplax nay ha aaalg»ad to tha tmmaltioac > 
and ——^1(6), raapaetlvalgr, ahloh a«w tha ehairaiotaria-
t i e traiuiltioiui of a tatrahadral apatlal arranigaaaat. Mora-
9Tar, tha low •alma of tha MagBatle »oawat» atarlo raatr le-
t lon'^t m aharaatariatlo oolour (raddlali) axid high TaJUiaa 
of tha axtlaetiott eoafflolaat ( « 88 to 706), l.a* Intaaaaa 
ahaorptlOM ara tha add ad arldaaea of I ta halng tatra^* 
hadrax'^'*®. 
9g 
Th* of tli« wigatttio aMMnt* ftad pr«f«rr«d 
a«tri»« mwm giT«a in TaIiI* I I I , 
?h« at«rlo ftadi •X«oti>(inlo roquirMwata of tho ligaad 
pliqr th« main rolo in aotoiwiniag th« gooaotvy of th« o o a ^ 
lojEoa. fhm ma^ttvt&m of tho 9r1>ltftX eontrllmtloii i a rathor 
high. Fallur* of t h i s llgaad to produoo paraisagaotie eon|>* 
loses ox* tho lowtring of tlw sMgaotle momatm tma prohm}t2jr 
be attr ibuted to the conjugated ayotes preeeat In the Ilgauid 
or the ater lo reotr iot ioa f i r s t inpoMd by the proi^lene 
bridge Joialiig the two asoiMthiQe aitrogeas of the thiourea 
aoA Becojodly by the diaturbed position of the aulphur ato« 
attaohed to the carbon bridge betveea th® tiro ooordiiiated 
nitrogen atoaa. A aonevhat analogous eitaation has been 
reported • 
TajXor and Coleaan^^ studied niokeX(XI) eomplexes of 
tsn sttlplmfwssiitaiiiing pentsdsntate Xigands with tlires ear-
bM eiiaias Joioiag the sulphur at mi and ths asoMethiiis 
aitrogsa atoMi» in ordsr to tes t t h i s hgrpethssis. Mgsnds 
with Isw^-bonding abi l i ty <0, 8 eto.) were thought to font 
only psrsaagnstis soaplsaMit shersss ligands with high 
/7-bMid foitting sbiUty (8» f s t s . ) give r ise to diamgnetis 
42 OSBplSZSS • 
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Kadi) ooapI»z«s ar« vuM^ptibl* to oxitfatioa^^, tovtt 
th« eoMplffx tyntlMSlsoA in th« pr«««&t ttuAy haa b««n foua4 
to he «ttffi«lcntly and roalata oxldatloaa. 3lac® hlAh-
spin Mn(II) ooaplaxas have aa orbi ta l ly noa-deganorat® 
grottud tarVf a spin^-oiar na^notlii aoK^at of 5* B.M. l a 
ezpaetod whieli v l U ba loaapasiAaat of tha t«ttparatura 
tha Btepaooha«iBtrf^^"^^« fha lew TAlaa of the aagaatte 
noaaat ahowa hf tha praaaat ooisplax (5.4t B.M«) i a i£iAiea«-
tlTa of a h i i ^ a p i a eoaiplox haTin^ h l ^ llgsmd ooatflbutltm. 
A a l D l l ^ intarpraiat loa can 1»« girm fo r Ji^fg (U76 B.ff,) 
of Ca<II) oh la aot hi^g^, Hu(IlI) snd tr(IV) complex^a 
vhieh ar« aiauBa^aatlo, say hwe iB«tal-®otal bojidlag In their 
dlmarl© ?ha XI) coiapXa* ic prohefhly 
ordlnata^^. The higliljr ^ f t e d md very vtsak )th0iorptl&n 
p«ak of tha OS groap ooourriag la apaotra (780 cb"^, 
ah l f t to higher wwa atrohar hy 70 (mT )^ aajr ba attnbut(e»d to 
tha ooordiaatad aatura of tha mlphur atoaa of tha thlocerbo-
ayl fgrampm. I t la wrthwhlla to aot a hera that tha two aso-
sathiaa aitrogaaa ara atar loal ly iiaa:bla to taka pi»rk in tha 
eoordlaatioa (of . ifa(ZX) eoaplaz) • 
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C0M?I,1P!<1!?8 OF p-DIK^TflTLAiaiiCU 
11 
in l l 9 P ? ^ T I g i 
flMr* hmm hmtu ootMlAvnMM rmrnvrth lat«r«0% in 
nKi«at jTMurs la tlM MtaJ. eonpI«x«« of triA«at«t« Sehiff 
« 9 
teMis • B«iitlon«4 %hm pi^parstien a&d al aaa* 
lyaU for m ili(ZZ) eoMplox of oalioyUaoaodiasiiio (1). Tho 
Seliiff toaM ttMd dorlirod hf tho omidoaeatioa of 
paaodiioiiAO and mliosrXaldohydo. An olaborento iatorprota-^ 
tian to tho eosplox vao nado hf Fldov^* Saeoonl and 
oovorkoro^*^ hm* roportod m oxtonolvo oorioo of oonploxoi 
analogous to (1), irtiioh are foroed froa &-Bubetitut«d ethy-
laiiodiffiBiliioa. I t vaa obeorvod that tho substitution 0£i 
nitrogen provante tho foraatlon of the ssoro umial s^ nnBirtri-* 
oal (?) ligand. Thora aro aleo roports of e is i lar oooip-> 
Xoxoa with lanthanidoa and aotinidoa* 
Tho 0]!78tall0£raphl0 ovideaoo ao to tho aodo of oo* 
ordination for thooo ooMploaoa aro soareoly availablo. Hov-> 
ovoTt Riahl ot al« haro uaod X-ray toohnlquo and infrarod 
that tho potanttally qoadridantata ligaod (2) and I t s ana-
Awgiiw wwwfirw «S wiMWMtSww vNuSX&tln^  SpwCiwS Snd vOOTwlMnt IvS* 
throtti^ tho aaoKotldAO and phanolie oxygon takoa plaoo. 
Horo wo roport tho oynthoaia of a now potantialljr 
tridontato Sohlff baao, p«-dlBothyIaBiaebonaaXdoliardo»1 •3*pro-
pimodlaiiitto* horoaftor abbrlTiatod aa ppD, dorlTod bjr tho 
-i! 
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00ii4«aMti0tt of p«4ljMtlijlaBlaob«iis«14«liyd« tkoA 1 
AiMdtt* ( f i t ) !%• aea« of eholaticm vitli ? a ( n ) t 
iHTf)* H t t d n ) , Cii(ZI), 04(11)» H«<n), Hndl) mA aioxo* 
iis«aiiat(VX) • TlM eoiapl«x«o ehaxttetorlttod on tho 
tools of elonontal anolyooo, aolar oonduetftiieo. Xn, MHE aiid 
olootrooie opootrel otuaioo. Tfco thmmal o taMl i ty of tho 
eomplos Itao aXoo l>««n dioouoood vltli tho holp of TOA md 
T^A toohaiquoo. 
C » H - R • hU. 
O) 
a «• (cHg)^ 
OH 
H B 
(2) 
» - «a2 )2 or (CHg), 
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BjO 
H3C / H 
(PPD) 
R « (OH )^^  
jfffiltrlrili 
n»talfi u e ^ , t o sjalilteBiaii fxiapXoxee imtSer 
•tttdy, irer« th« •aae a* &«atioaed in ttie Chapter I , p-Pi-
tt«th]rl(uiiaob«aaidd«lt7d« mciS 1 w r a obtaia«4 
fwMi (Eua^fy) luifi Koeh-Light, r«®pe«tlv®ly. DMSO-ag 
VM pttTOhmecd frost Si^na Ch^lofsils, U.S.A* p-Dirasthylamlao* 
boasftlAoliifao VA0 orjrttalliaod froa ehlorofom 1»«for« um, 
gfatfc»(ii» of 
Th« lifaad P^im9tbyltimiaohmmmia0h:r^9^1 
diftaino vM propftT^d bjr hot-at irr ioc •quimoltir uioimts of 
jM(iB«%ll3rlaal»o^«as«14ol);rdo (7*5 g, 0*05 laol) and lyVpro-
PRa^dioalxio <4.2 0.05 «ol) la ohlorofom (60 ml). A 
oolourloM ooliatioii mm ototftlood ifhieh imo ooae@atr®:««4 on 
m hot pl«t« ttoA oooloA. A dirty white produot oo obtedaiod 
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gw nhixiing vtiitv oompoimd on r*p«atea o ry t t a l l l s a t i aa tnm 
e h l o r o f o n , mMiXkg point 140^0. 
Tli« eompX«x«8 w«r« pr«porod by aa id«at ieal laothoA of 
0tlrriJi£ th« sixod aoXutioxi of metal sa l t (0*49 aoX) aad tho 
ligaoa (0.49 ool) la 1t1 aioXar r a t io la methazioX (60 aX), 
Tho praelpi ta t« so obtai&od vae vaahed severaX times with 
nethaaoX mx^  f ina l ly i t was «rai!&«6 with ohXorofom to rsffiovo 
miy sxossa ligaud aai diried i^ a r i ^ o . 
Instyuacgvtatlon 
?hs eonpounde oharacterisad using the 8a»« 
sisthods vhioh havs heen »«&tion«d in the prrtrioue fsliapter. 
i ? P fr T ^ P I ? ^ ^ ? I 9 fii 
TabXs X Xiats the s toiohionetr le data of the oon-
peuaAs ooi^iXed in t h i s stu4y. The base PH), i s ntti«fays:ros-
wdll ^mt lu^ solia -with Shayp ssXtii^g aoliit (14e®C5 aaa 
i« sparinely soX«hXe ia ehXorofoni, CCX^  itnd other orgwaie 
soXveats* By ooatvasl, the metaX->^eXates are soXuhXe in 
poXar soXvents aXooe, Thiqp are noa^XeetroXjrtes (exoept the 
lr{Vr) eoaiples vhieh i s a 1t1 sXeetrolyte) and stabXe in a i r . 
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Tli«9Mtioall7, has ttiVM coord Ijaatin^ s i too t»ot 
iairoXTMaiat of aXX tho tlireo oitrogoao Ia tlio proooea of 
ewplaxat ioa lo s t a r l oa l l y la^oss lb la . I t oa^t tharaforot 
aot aa mmo- or bitfaatata c^aXati apeoiaa oiOy* Tha 
l a t t a r option oonaa otat to tm t rua io the praaant oourna of 
etuAy, Ageln, I t haa oooraioatlj^n eapao l t j t h r o n g both 
n i t r o ^ f i a of tha f raa asino as^ aaonethina group a or t h r o u ^ 
tha f r aa a&ino aM AiaatliyXaaiao groupa, Pravloua eti»Sia« 
v l t h t r i - md ta t radanta ta 9<dilff feaeae of 1,Vpropajiadi-
amliia^'*^ hava indioatad tha ooordtiiati«»i through tha 
oathina atid f raa amino groups. But tha pr©a®at Xiga i^d. dome 
aot #*hiMt InroXvaaa.t of tha aaoaethlaa group the pro-
eaaa of oospXaxation. fhua, tha nitrogena of f r aa asiao suid 
diaathyXra^ino groupa ara the ooardii^ati^ atoBS la t l i ia erne. 
7hia i a quita raaaouahla, aiuea tha diaathsrXaaiuo gr&vtp i e 
at tha para poaitioa* tha a t a r i e rapuXalon la Xaaa miti i t s 
uitrogm atoa om aaaiXy ba bound to tha oaatraX satfiX atom. 
Tha aXkyX aubatl tut loa oa tha amino group axarta a atroag 
aXaatroa raXaaaiag iAfXuaaoa aod oo datanainiug a t a r io 
hiaAaraooa^. Tha aaaaa oaueXaopaixioiiy of aiiwtSijrX^. 
aaiAO nitrogaa anabXa* i t to taka part in ooordixi&tioa. 
OA tha basia of vIoieliiOMtria data (TabXa X) tha 
ooapXaxaa haera batn givaa a gaaaraX forwOa 
IC(FP1})CX,.yB20 
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IRH«V« M » 9«ntrBl N«tal mtom MOA X 4 for ?t m^ Ir« 3 for 
Ru, and Bh, saA 2 for othor cNmploxost y • 1 la of 
Xr, Htt aiid Hb oosspXoxos aad y » C for a l l other eonp3«xe«, 
forsatloa of th« oomploxoo maar bo reproooiitod ae follovs 
If M H H H 
^ \ ^ ' ' ' 
v>—0 « 0 4 HjS - C - C - 0 - iHg 
H f! \ I ' J. ' H^ C g H H H 
CHCa-
hot otirrlag^ 
RoOH V . » 
Infrarod Spoetra 
7ho Tibrationo eharaetorlatle^^ of tho •^iCcn^)^ group 
appoariog 2920» 2890 aod 2335 in tho IR mpeetrmt of 
FFS aiaap?«ar oa oholatioa or appear at hlgh<»r froquot^oloo. » 
la OftM of tho Cu(II) aial Od(II) omsploxos these r lb ra t loaa 
m at 2«I90 moA 2880 m"^ t and at 2940 mi^A 2885 
roapootlToljr. Tho •liB2 ia^plauo boaai^ Tlbratlon^^ 
at 1600 mT^ has ah&ftod fro« i t s original, pooitlon a£»fi 
invariably appoara at lovor fraquoneioa in tho oo^plozoa 
(1560*1590 fho atrong abaorptSona at 820 ai 
790 mT^ ia tho apoetrm of tho liganAy vhloli haro booa 
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iittribiit«d to th« «4jH2 ottt-of-^lao* vibration*^^ 
vltt i 9om ooatribntion from ViSi'^j)* i^m ftlao b»«n a b i f -
««d towvrda frvqiMneioa liy 10 t o m"^ • 
In tim of Rt t (m)» RhdZI) Xr(XT) eonplesoe, 
a nav bead of atoditm ij!itoi:20ity appoara a t 80C mT^ which 
f a i r l y ooxToborataa with the baod at 830 obTS aeol««M9fl to 
€>oo]!*dlii3at«d iratax* (Chapter X). 
fha C«« atratohiiig irihratloa fraquaaoy^' at 1630 wT^ 
in PPD ramaina ainoat imohaMa« on oompXaxa** 
tion* ?ha non^parturbation of elgaala , whilst th« v ib-
rat iona t o d l f f o r a a t aodee of -ciHg nod fllapXay 
r«aarkabla s h i f t , aupporta th@ contention of eooMl^mtad 
41aoth|rXasilno aod f r«a aralno groups, Tha asoB^thlan n i t -
roi;«n (CNi*) rawiiaa a forbidaan a l t a . othor banda of 
tha PJn) ai>aetniii whioh appear at 1360(b)» 151OCa), 1223(0) 
aai 110O(«> oiT' (whara a » atrong b • broad) say ba 
attribtxtad t o tha C«a3Foaatle«^ and C«ellphatio<^ vlbiratlon 
(Chaptar Z), ah i f t in d l f f e r a n t ohalataa. 
fha 18 apaatrua of tha dioxoura^iiua ooii^Xax ohova 
• t t l t ip la baisda In tha 800-1000 m*^ ragion, Tha atrong 
abaorptioaa a t 935 and 840 om^^  ara warjr ouoh In harmony 
with tha banda a t 950 and 850 ea*^ aaaignad (Chaptar Z) to 
tP ay aad af Unaar 0«4J«0, raapaetiwaly. How«war» t h i a 
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•••IgAAtloft etaaot W ms eoaoImolTt a I u q * oth«r 
of lik« -liHg Inmaing 
Biij %l»o in th« region. 
Th9 9fivAf of tilt Tibretiaoal speotrosoopjr of FFD aad 
i tn 6h«l»t«0 !ia« tiJl»o baeu iRado at the fiifwlE region. I t i« 
iiot«4 that thoro wro sioro carittd at low fre<suoacy 
Tho fXHi« base does not ^loplajr aay ii1»0orp%i(m« beXotr 320 omT^ » 
But tho SGtal eholatoo alnoirt layarlably exhibit veak to 
eoditm intoiisity ab«ori>tiim oi^aXo in tti« roglon anmv ^ 400 
idiioli aro a»«i|paabl« to tha n#tal»h^lid« aii/S fsntol-
t2«14 
nitrogen Btr^tohiug Tibratlona , 7h» fr®QtieiiCl«e obBer-
vod ar« foXlowBt Pt-^, 370t ? t-Cl , 325t' 360! Pa-Ci, 
330J 3 ^ ! Ir-Cl, 550t .RiiMJ, 365: Hu-Cl, 300? Cu-^', 585 
muSi Cu-ei, 315 
Tho m M m ijitonaitjr bft»ae l y l m et 520» 570 ai d 6co 
mi 12 
e» In tha ZA apaetfm of tha hm9 baai^ aaeribad to 
th* S and D (K-CB )^ vibratioii. Thaaa bauds 
iiitfbod ta latattaltjr aii^ d ft;»^aar aft th* lovar imva ausbar alda 
on OMiplaxstloii. For instauoa, in tlia ?«(!•) eottplax ( f i g . 
2) tliasa band* ara aotad at 510 ( A 10 , 540 vT^) 
and 569 35 Ytw xiO£»«iira s h i f t hf 10 to 35 
mT^ ia thaaa absorptioft fraquaaoiaa aupporta tha ooordiatttad 
aatova of tlia S(C1I^)2 grwip* 
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m f t t i y t h m t w r 
fOA i» a eonir«al»ixl awtHod fo r ^ s ^ t r l o a l l j aaMMiaff 
tlie ApFsr«iit %)i»ni«2. at ab i l i ty of th« ooa^oooda aod i t a 
Xialcagaa. Tlia proeadural daeonpoaitioa tanparaturaa arui! par 
eaat vaight loaaaa obtainad ara glvan la tha Tat»Ia IX. I t 
haa lM»aa obaarrad that t h t ooaiplaxae follow a aisiilar daeooK 
poaitioa pat tara , p«4inath3r2aainobaiiaal^ohyaa portion 
of th9 l igma la los t f i r a t ( 3 0 0 ^ 0 ) * Thm aliiiluatloii of 
1 »3-propaa««iamitt« laolaty occura ia thm taaparatnra paij«a of 
380«480^C. ?ha »oda of aeeonpoaitiozi ia fu r ther support ad 
by tha plot a (Fig, 1), ?h© Cfldl) 1® tharmally 
moat a tabla , tampamt iraa eorraapozidlni; tha loaa of sMli« 
natltylaBliiobmaaldahyeia (TQA, 4301 BTi, 460^0) and 1 
paaadiaaina frai^anta (TOA, 680^0) ara axeaptioimlly 
Tha tharKograaia of Eu« Hh and I r eosplaxaa atiov a 
i^arp ii&flaetioa in tha tenparatura ranga 160*180^0, eorraa-> 
poodiAC tlia vaigbt Xoaa of rapraawita elimination of 
ana va tar MoXaotaa ( a a l . ^ a axpitlaion of vatar 
aoXaaiila at tualk a hl^ fik t«aparatara la a atrong arldanea 
that tha iratar Holaoiala la praaant in tha iimar ooordination 
aphara raiaing tha aoordination nmbar f roa fiira to ais* 
Tha 90A ewnra of ?t(Z?) oomplax haa a aharp inf laa t imt 
at 140^0* Tha par aaat v a i ^ t loaa obaarvad at th ia trnt^ rnrrnm^ 
t o r a (5.5) oorroborataa loaa of two aathyl ^rotipa ( ca l , wt. 
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XoM« 5*4) • I t fa i r ly undsrataotfabl* the ««tftl 
ioa (Vt(Xr) in th i s omm) ia eoovHiumfd to th« aitro«fii 
of •-li(CI8^)2t tb9 (Hnr&l«Bt bond b«tir««n tlM aethsrl gronps 
and altvog«& ar^ vaakaaad aad th* f i r s t thin«n lost aro th« 
two nothyX gttmps ( c . f . CTA. f40®C). 
A Strong support favouring ths ell^a '^tlon of two 
metiiyX groups at ^140^0, eones froa the infrared ^psetrus 
rseordad at t M s tomparaturs (Fig* 2 ) . Tha laadlw Intaj ioity 
"(rlbrations at 565» 540 aad 510 appeaned l a th© IR spac-
trum of the oonplax Pt(XT> raeordsd at anbisxit tamporaturSt 
and have be«a aeieigaad to tha dlff»r©4it isodsrs of -iiCCH^)^ 
group, di8ap!>sar«d at 140^0 mad a poor htuap rsKali s that my 
b« dua to ths wibratloas or rltig dafoz»atloa« 
MMB Spaatra 
fha UKH spaotra of ths llgaod end I t s rhodlua(IXI) 
aoMplsx haws bs«n rsaordsd In PMSO-dg. I3ua to ths H a l t ad 
fallibility of other eoaplsxss i t was not posslbls to s tudj 
thalr Mft spsetra* Ths spsstrw of ths ligaod ^ w s ths 
fallQvlag sigaalst ana t r i p l s t for mCRj groups, two t r ip* 
Is ta for riag protons Cans for R ' sod anothar for aas 
slnglat for two singlsts for aathylma protoas (oaa for 
H® and anothar for B^ sad and a t r lp la t for ^^H^ protons 
<8^ witk rslatiws araas of 6i2t2i1t4t2i2* Tha H^  proton i s 
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iMMt ilii«34«i moA %1» lov««l f&«IA (8.^0 
fh9 aigaal 4im» to r tag Tli« U^ pv9%mm 
f i r v l tkmaP9v to ultrogau ato») a^ id dppoar at 
7*€5 (6^) h^ma. thm for at 6.S3 pm 
i(S)* M j pPotOBO voooiiato s t 3.60 (6^). fh« 
ao t l i r l ^o proto&9 roooaato iiito two groups witli rolntivo 
aroao of mm end H^ roooaato at 1*87 ppm {(S) thm 
appoars a oignaa. fo r H® pifotoaa at f .16 ppi . 
H« 
K fl H 
a - c - d - c - s H ^ 
fho si^ mlfl of ooorain^ toA ?F1> Imaa fom^ to ^ 
^ i f t o d fmu^aliXr to lovor fioXAo as eoapiirod to tho froo 
¥a(M Thoao protoaSf hme i^ f t o d to 3.oirsr 
f i o l i a , a r t ottbjaetad to ao iafXaaixoo (aiaeo 
flioaiiisCnx) l a AiaMi^tia)~^otlior tliaa aoaiiiaMiag ai^aotaA 
for tlia oXoatrvawwitliArawiiif IMuotiva a f fao t of ooordlna* 
tlon* fiM JSIj protOfMi ilMV tlio largaat aliift» 6,20 i d ) 
ma0 mppBmt «l 9.00 ppm (6^)* Tliia oWional^ animal • tJiat 
tlM grmp l a iavoXiraa i a boaAlim. fha otbar aigaala 
ara faoaft at tha foUowiiic S •sXvaat Motldna proton (H*), 
8.701 B*, IMt B f^ 6.87, aatlifX gfw^B 9,20f an« 
1«90 aoi U20« Tim lax^ar Aatfliialdiiit of B^ r l»« protona 
p r 
than h ' •viAwatly ragg^ats tiMi eoovttlcwtion of the d l M t ^ I * 
Md&e group Also* 
SlAOO tli» •p«etn» of th» ooa^lox Alsplngroa broibd 
alg&eXo in ooMparleoa to tho fro* llgaad mid no algiua le 
e««A to froo i t s^y 1M ooncluliod that the omtplox 
do«0 not aiooooiato in oolutioa. 
BXoetronlo apootim 
fh9 toad 9 of M ^ e r nolar oiEtinetloa oooffloloati 
( 9«54 X Ott(XX))»ap9««uriim as otroag aboorptioae 
aoar :$1«000 and 40»000 oaT^t hanro toatativoly boea aas&gnod 
a« ohargo traasfor (C«T) barida of th« ligaad. Some of the 
hmABt vliieli appaar aa vaak; abaorptiona at the lover 
onargjr aida, f a l l la tba axpaetad regloaa aad hava» tharefora, 
givitt tliair aaalgxwanta in aooordaaoa with aarliar 
raporta^'-^*. 
flia a l a o t m i a apaotma of aidiiMts a 
•troag haaA at 27*300 mT^ vhioh ia aaoignahla to tha 
^^Ig otiuir baiiAa vhioh m rala* 
t lvalr waak and appear at SlydOO and f9»151 mT^ ara aaalgn-
abla to tdia —- ^f^^ and —- tvaaaitlona, 
rai^aat ival j , ariaifig la an ootahadraX Ft (XT) ooe^las^'. 
nia abaevvtioft baada oontaiaad in tha alaets^ola 
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wpmw^ Ttm of th» aqvAV* ^A(IX) ooapXttX b»io&g to th« 
— ( 1 6 . 6 « « aad — ^ ^ <^2,727 
OB ) trttaeitlona* fli« fiii(ZII) ecmplmx ha« two hmAa in tho 
roglon, appoftrixif at 19*151 aotf 18,518 m"^* Xt in 
Alffleult to aovign tho f i r s t baisa to eay partiouXar transi* 
tloft. Hovoiror, the hauA nt 18,516 eaT^ nay oftfoly bo 
aoe^bod to th« ^f^^ —^ which i s a 
e^traetorietio baad of Hu(in) haviag oetahodmX ^etomtrf^*^, 
Tho Tiolblo opootrus of RhClII) Shows absorptioas at 
15f157t 18,888 ma 2A,096 mT^ vhioh art ^*i®i0teat with tho 
«l»-oooy i^.iRt«Ml p8ettdo*oetah«<li!>aX etoroooheialB ti?y reported 
« a 
for i t e oooploxoB . The f i r s t two bnaa« ap-^ear to b© the 
•pl i t oompOB^to of «ie traaeition ^^^g expected in 
ma oetehedral eomplex. I t also ap >ear to hawe ef:f'eetive D h^ 
tfvmmtrf aad, heaoe* the f i r s t two b^ade amy be aeai^iied to 
the traasi t ioas 'A^^ —^ ^B^ sad ^A^^ ^ ^ g ^ iacreasiog 
ordsr of energy^ The third band appearing at mT^ 
i s assignsd to ths transition —^ 
Bugs «k 15,151 ssT^ 0.509*10^) t 16,129 mT^ 
( 6 - O.aWmlo') sad 17,857 mT^ ( e « 0.309«10') in 
C«(PFI>)0l2 **** ^ ^ tMASitioa bands oonsistent with an 
ssssntisUy planar s tvusturs^ . The bands at 15,151 and 
16,129 m"^ Mf te ilM spUt bands assignable to the 
transition, and hhe 17,151 mT^ baiid as the 
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—« ^H^ tmmsitiea. 
antd Hieattig HoiHmtii 
TI10 Taltt** of maguetle mommts cuid preferred geo-
iB«trl«0 arm d«piot«d In Tabi* IZX. 
I t i f l rwlfnrsQt to note li«re t i m t , oa mtrio gromide, 
b loAi J^ of %oth amlao (dimotlqrlaisiao eui<9 fr^e amljao) groups 
of the PP!) to tlie mm metal l a lose reaaoiaable to aasutao. 
?h6 hi^h thonaX e t a b l l l t i e s of the eoeploxea, t h e i r iactolu-
b l l l t y l a organic aolvoate md sub-uomal value® of mag^ietlc 
Qoi!ients are euggeatlT® of the polymerlo foraia. I t , t h e r t -
fore, eeeaa that the soXldift contain polymorlo sfcraotxj rea 
with the Sehl f f baae hriagl i ig a e t a l slte©^^*"^^. 
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CTAgm III 
c(mmms Qf 
BAj,ictLkWBmmmiQmm 
m 
km hmi. s t s l t d i a Chmptmv t , nvm&eouB rmtmvBAetB ar* 
inr«lXAbl« in %h9 l l t«rAtur« rmX^^mt t o th* awtal eovp l tna 
of thlwrmtf milMtititioA KHlotiroas and t h a i r adduots with 
pyridine a te , ?lilouraa aeta a« aoft baoa mnA a imidaatate 
a a t i t f ^ l l g s ^ fomiog vtmti^ eonplaxaa vit l i a a t a l iona. 
Dua t a %hm praaanea of Taoaat orb i t a la ixi eulphur ana 
gm thaaa atom a may M t aa aoeaptor o rb l t a l a MiA thera -
fora tha poaaibi l l t j r of — t ^ (aulphus*) aa« — d ^ 
{aitTogmik) boiMl fox^iatloa la aot axeluded. Thiourea la 
abla of fonali^ MS CNMrdlaatlon bond a throtigh both auXphmr and 
nitrogen atona* ermn thought the extremely low bsiaioi t j of 
the llgoiid goaa agaiaat the formation of a a to l a l t ragea boisd, 
Xa Chapter 1 a etvAj of the Interaet ion of thiourea 
v l th a ^ « d i k e t o n a (aeetylaoatoiia) l a deaerlbed. The oonden^ 
aation vaa dona in order to get a Qiia tjriio llgaiad (Bohiff 
baaa), i«e« aoatylaoetoAethiourea or th ioureabia(acetyl -
aeetoxie) • Bat, aurpriali i^ly, a d i f f e r en t Schiff baaa, 
aeatylaoetoi»iabia(thiottraa) vaa iao la tad . fha ligand haa 
only nitrogen anA anl^bar aa pot«iitial donor atoM* 
The praaaot Chapter deal a a i t h the eoaplexaa of an 
OSS typo UcanA alUoli i a ayntlioaiaed by 1t1 so la r e<md«&a»» 
t ion of aalioylald^hydo and thiovroa. The Booo^basle and 
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««tMd«atat« Seliifr teM-MJLi«ylali«tgrAttltlour««, IMOS • for th 
viXl b« a^lnftvlAttd M HSitfii* fh* Xigmd cm iAtrnvmotlm 
vitli tli« t renalt ioa sa ta l ioas g tvB iitoao«llgafia oo^^laxaa 
of tlio gooACta forattla, irb«v* H stftiiAs for 
the oontral Mtol tttoii and x •» 4 for Ft miA IT, 3 for Itu maA 
Rh mi& 2 for oth«r wmtoXm* 
TIM ehftraetorlfiatloa of HSafu m .^ i t s eoaploxoa with 
platlauB(ZV) • 9allfidlun(n)» in<!iltta(IT)» ruthoaliwCZIX) , 
rhodliui(IZX) • ooppardi ) , eadBiian(XZ), aerettyy<n), aauga^ 
aaaa(XZ) fluaiA dl03E0ttraaliui(TX), has b#«ii sede oa the hasia of 
apaotrooaople md thoraal data, toehaiquea of iiifrarod 
opaetra, •laatroiiio apaetra, tharKO«r«nria«tno asial^Blo 
d l f f e r a a t l a l thonsal aaalyaia raaipaotie auaeap'-
tihiXity aafl fliolar eoiaduata^ioa data have heoa utillaod in 
thla atuAy. 
WiHtrlrtff 
8ali«ar3LalA«lqrda ira« tho Sarahhaiy X^ia prodiiat, 
iiiilXa ath«r «hMd«ala aaad vara tha saata aa awationoA ia 
tha pravimM dui^ara . 
ffli^y^fffly of I ' l^ff^ 
Far tha ^mthaa&a af thla ll«aiid, aaUagrlald^iyda 
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(10.5 alff 0*1 MoX) ana thiouvM (7*6 0.1 moX) were 
fXttXcA la •quiMljur rmtio in 60 ml mtlianoX for half an bofov 
ttslim A eaXoim oliliind* tuba, wtlMttm was th«xi ooa* 
eantmitad aoA sobjaaftad %o aalvaist axtraetion uai&tf m mlxtvsf 
(60t40) haxaiia and baosana. Tha plakiaho^allov subateuiea 
tima obtaliiaA vaa diaaolTad ia ehlorofont mA again axt^netad 
vitli haxana* fha rapatition (Sf tMa proeaaa (2 to 3 tiaaa) 
giTaa titt pura e&mpwmAm 
Saratiiaala of tha Coiglexae 
fha oonplaxaa vara ay^^thealsod by atirring the eolu^ 
eontalaing aqulmolar a iz tura of HSaTu (0*90 g« 0.005 
aol) aad na ta l aaXt (0*005 nolXln 60 a l Bathmol) on a hot 
Plata at 50-55®C for twi to f l f tean siinutaa, Tha praclpl-
t a t a vaa aaparatad bjr eantr i f^f t t ioa aud va^ad earana 
tlaaa with aathaaol and finally driad In vacuo. 
fhm MtlMda M^lofad fo r a t rueture l alaoidation of 
tlia aoBfomda vara tha mmm m» aaatianad ia tha pravlaas 
lAMptard* 
1 1 gff ifc? i A i l ? P l f f f f f f f f g l f f M 
Tha Ilfand BSafu la a aiaraoryatalXiaa, hjrgroaaoplo, 
•hiaf piakliii rad aalld* Xt la aolnbla la alnoaft a l l tlia 
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ooaaon orgaaie •pMfingly mlubl* in %li« polar mX«> 
aad Inaolttbl* in ief;k&tVL2* Oliftpt«r X)* fh« 
earb4ia» hjdroffwii, a t t r o ^ mA fwlphur &iaXjr8is I) 
i«0 mm 
lijr^roffeopiet thurmiXXy stAbl* (fal»X« II)» laaoluMo in 
eimam oTgmie ftnd mrm pwtrlf soXuble in the polar 
•olTont* meh. as aimcthjrXmiXfoxido. ?hf» foxnAtion of tho 
eoi!pl«x«s n«3r r^proeontea as foXlimt 
ifcOH 
^ BSafui 
BSafu • KCX. 
il«Q« 
-J 
X 
ObXilw AeTa^ (M^tjrlMAtoiMMsCtliloiirvft)* C h a f e r X) 
moA P9D (|»-41a«tli]rXaHiiixiolMuflua/l«h94««1tVpropaxi^ 
Chiipt«r IX) tha cessplexee pr«p&F«4 hj HSatv hwr« ^mi tomoR 
to h9 The valuea of nolar e<»QduotaAe« fo r 
thoM eooploxos mt 10 H diXutio» ftt rooK toaporatuiN* la 
dlB«tb3rl0iiIfexid* aro li^ the vmagB 13-48 oli»* m moUT • 
The rmi§9 i0» olnrlott«3^» <$offipAtltole vith aon*electrolyteo^ • 
lafyiired apeetra 
fhe Selilff iMifMif tukSor dis(metio& hae a thioae gs^ oup 
(CN*0} aod protons ad jaoeat to thioae group* I t hee beea 
atated that the thioue group (C«S) le relatlTel;^ imetabX@ in 
the BonwMrie forv a^ xd to ttmi to m at able C-B aiiigle 
hjr the ealthloXlzatloa, i f there la at Xeaat one hydro-
2 T 
gea ato» adjaeeat to the 0«s hoiid The infrared apootnai 
of saxioyxaxaehjrdethiourea Sehlff baee doee not diapXay 
aatioipated uear 2570 ladleatlaff that in 8oXid« 
• t a t a Xi^aod resaiiie l a the thloae (0*8) f o m , Hovever, in 
•oXatlMi i t «agr be in eqtiiXibriiHi v l th the thioXo taittonerio 
font* 
the i^aorptioa fre<i«eaeiea due to phermXie (OH) group 
in a iatnuMXaaoXar hardrogen bonded areteM for the aaXicyL* 
aXdisine Sehiff baaea hare been reported to appear aa broad 
band* near 2T00', 2800®, ?f00'', 3400® a te . The (OH) 
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0tr*teh«» m% 2600 tmT^ hmm b«fta observed la th» eoaplvma 
a 
iaroXrltig eh«Iftte4 hydroxyl ^reup ' . I t i s d l f f l e o l t t o pro-
poM tho lowor I l s i t f o r /^(0H)« Blradar a&d Kulkarsil^^*^^ 
Itowovort r»port»A broad wtaJt OH abiK>rptloa barido 
fT^Vi ?800 to boyofta 2600 ob"^ la a aufflibor of 
hydrogen bonded Sohlff bases. The aon-'hydpogea boiided 
phvaollo P (OH) emtlsynBetrie frequency occur® as a harp peak 
aoar 3500^^*^^ mT^. 
abBe.ioe of sytBaetrlc a.id a a t l e y m e t r i c (OH) 
s t re tches ai"*^) In the Infrarod spectnia of Bom© 
fsallcylaldlffilno ScSilff hnmm swch a® tho^o aerivsd by th® 
oondensatloa of B^slieylaldehyile irith arosB-atlc ( aa i l l ^e 
e tc , ) or with hydrassone® or i t s deriv«t;i"7t8, hae been esj-
plained Oii aooonat of s t e r l e aiid roeoxiaac® coutrlbutloas^ 
Laok of say sbsorptlone la the 5^00-3300 cb*"' region 
In inf rared speetnuB of the prosMit llg&id lixdleates pre* 
senes of strong hydrogsn bonding tha t has nasicsd the 
s t r s tohss of the prinsry aslno grotip 
l a the double bond region, the Infrared speetroa of 
RSsfu displays a broad btnd at 1620-1S50 os"^ vhloh ma^  be 
due to s trs tehiag^^ aad iiS^ ^•ndiag^. On oon^lexatlon 
tvo bands of aediuB to strong in tens i ty appear in t h i s 
region, one lying at 1620 cm"^ and other at 1500-1600 o®"'. 
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maA Eaa^ ^ hmw ttttrlbttted 1620 m"^ (stmim) hmA 
V aotf* in m mmh%r of Sobiff 1MI(I«« derived fron s a l l * 
ttttd diAttlii««. I t va» coaoltaaed th&t th9 nforft-
Bald baad (C<^) go«a to lovor froquoao^T «ido (by 20 OBTS oa 
oholation. For bio(0alieylaId9hya«)»o»difluii«iAla«, a strong 
band at 1613 OB*^  ba« boon aoted arsd aaaig&aa to the pure 
C««il s t re tohiag Tibrat loa by laaarl mwl AiMsad^ ', ran^ oa at 
aX, haTO asaignaa atratohiog fraquoaoy at 1630 en* In 
•a l ley l id on«»2«liydroiy«4)i -propylamiiaa and bia( aalioylflO. 6 ahydo) • 
otj^lanodiaislaa. fba 1620 OB*'^  ba^ id not ad f o r HSaTu Aieplays 
aubatiuitial a h l f t on ehelatioii* It* therefom, aatsia that 
th« aitrogan of th» a»omathin« group ies taking part in coor-
dination and th® aslno group rflBsaiae a forbidden a i t e . Tha 
V (C'S) in allyXthiourea, tolyXthiouraa and phe^iylthiotiraa 
ha* bean noted at 1060(a) > 1100(e) a i : ^ 1C55(m) Qb*^ respeo-
t lTa l j ^^ . fh* (0«ili) antisgnnetr ie mode in aeetyXaeetonabi»«> 
( th iourea) , appeara at 1075 o®*"' aa a broad band* d l splay a 
e r m t i e aiUfl by 100 mT^ on eo«pXesatioii vhldEi support • 
%b» eoofiiaatadi nature of f r ee anino group (Chapter ! ) • The 
(C'S) at r e t oh in ealioy laldehyd e thiourea (HSafu) appears at 
1135 oi*^ M m k baad uliiili i h i f t e t o 1165(ir), 1150(a), 
1150(w), 11«0{w), 1170(«). 1100(w), 1190(ir). 1100(b) moA 
1150(idi) mT^ iML ? t t M t XVt Stt* tlOgf Cd and Cu 
reapeetiTely* 
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fli« nature of ph«aolio (OR) group» h a l f -
ioaisod^^*^' or lanloalsod', prsseat la th« eflOloyXaldiflBlno 
Sohlff base* has boen the na t to r of grsat eojsferovsx^* I t 
I s psrhaps to lack of orystallographio data, fhs phsno* 
lie(OH) dsforaatiozi oooitrriii^ at 1260 OB**^  la th« iafrarod 
spaotrufB of BSaTu, ae veak bnnd, disappears la the ooeplszes. 
Til® phenommon le m lndlc«tlv« that breaking of th« hydro-
gam bond fiii<! eoasa^uf^at Aeprotoaatlon ( loalsat lou) sad co* 
ordlaet loa through th© p&#iaollc oxygsii h.ne takan plsera. Th« 
aaalogoue ei tuatloa ha® fe^en d ascribed by '.asarl arid ."hmad , 
Ths ba^ jd ob®«nr©I3 at 750(s) ea"^ ia the spactruai of 
HSaTu (C-S s t ra t r f i" ' ) eorrespoode to the 760 am ban! of 
thiourea, 7^5 ca"'' baai of a®phthylthlour®a, 760 mT^ band 
of dlpheayXthioiarea^® aad 710 oa**^  
baud of aoetylaoetoaabls«> 
(thiourea) (Chapter I ) , LlUtle s h i f t la the C-8 s t retchlag 
frequeaoy la the substituted thioureas irns observod^^. I t 9a 
has been stated that the eleetroa irithdravlzig groups of 
substi tuted thioureas irllX redues auoleophllielty of the 
al trogea of substituted asino group. This v i l l eause 
dsersAss ia the M aatisyametrlo stretohioc vibrat loa f r e* 
qusaoiss and ths sahaaesBeat l a the double boad oharaoter 
of (0«S) For F t , Pd, I r , Ru, Rh, tJO^, Od 
aad Oil, (C«^) bead has been noted at 760, 755, 760, 765, 
760t 760, 760, 740 sad 760 rsspeot l re ly . Shi f t in 
(08) b3r 5 to 20 ea"'^ migig««tiv9 of partlolpAtioa 
of (OB) irvottp la ooordlaa t lo t t ' ^*" . 
Tlie ia fn i red 0peetnui of dioxouzmii»(TI) oo«plox 
•xh lb l t s bauds of strong lt)t*ix«ltlefi l a the 600*1000 oaT^ 
region, the imuaX raago reported fo r the majority of dioxo^ 
iir»niuai(TX) oomploxee'^"^^. A ^etallefl study <m the wrariyl 
ooBiplexee hae hmea aade Maahaa aad TrUcha^*^. mmf hare 
found 0-ll«-0 eynssetrie »tretofee« at 850 a i * ' \ aoyatsotrlo at 
<130 and 895 cm"^ en^ 0-0«-0 bendlrig mofle at 210 offi"'^ ?he 
abeorptlone ?it ^50 axid 830 noted for the coisplex under 
diecweeloat f a i r l y eorroborat© tht eyraisetric fkitl^yiUBet-
r i c ®ode« of l l a ea r reported by Bulloeit^®, 
The treek or »edl«n a^beorptloa ba:^e appeariiig aemr 
300*500 mT^ l a infrared epeotra of the ooaplexee are aaalgno 
able to aetaX-hallde and atetaX^nltrogen etret(^hln« v lb ra -
t i o a a . fima tbe beads appearing at 469 , 300, 410, 470 , 525, 
460 and 340 mT^ In the apeetra of P t ( IT) , ? d ( n ) , laKlT), 
BiiCnx), Hli(XXI), e«(xx) and r sepee t i re ly , ser ^ 
tbs •etal^Altrogeii Tlbrat loos and the batiids at 345» 340, 
329, 340 and 280 mT^ obaerred l a the i»t(XT), P«(XX). Xr(3T), 
KttCXXX), la i (xn) and Cd(XX) si>eotra, isay t en ta t ive ly be 
asslgasd to the aetal-oiOonds r l b r a t l o a s ^ ' ^ ' ^ . 
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th« ooi||>X»x«« «r« f a i r l y 9tabl» towards heat (Tabla 
Z)» t l ie ir at rsXatlTaly alirvatAd twupa* 
ra tu r t a (abort 180^0). Tha thanograa of «alloylaldahyda-
thiouraa l r ld l im(I?) oaapXax ahoira that tba thlouraa part 
of tha XlgmA l a los t a a r l l a r (240-260®C| wt. loaa -
15.5 t oba» irt , loaa « thaii tha sallaylaMahsrAa* Tha 
aliffllaatioa of aislloylaldahyda noiatjr took plaea at 420^0 
Imt tha loaa la not eorapXata (eaX» irt» loaa « obe. 
v t . loaa « 56,2*') end IrCl^ la fomad. l a t t a r chaagaa 
to IrOg at about 500®C (DtA ah at 300%, F ig . 2*, ca l , trt. 
loaa « 5* .^7 : oba, wt. loaa » 60.0'^). of thiouraa 
raolaeula bafora alifietliiatlon of 8?U.ioylaidahydm ahova that 
tha boadiag of i r idluB la atrongar with sallcylRldahyda than 
with thiouraa which la axplaiuabla If i t la asauaad that tha 
loaiaat loa of tha phanolie hydroiyX g z ^ p oeeura ai^ d ooordi-
aat loa tiikaa plaoa with tha aaloaie oxygaa aton (Tabla IX). 
Klaatronie 3paotra 
a laatronio apaatra of tha eoi^lasMa hawa baan 
raeordaA in tha aaXid a ta ta aa wall aa lu aolution (sathaaoX 
and pyridina) l a ordar t o gat ao»a iaaight of the apatlaX 
d ia t r iba t lon of tha ohrosiophora (QMS) arottod tha metal loaa. 
Important apaetraX baoda with t h a l r poaaibXa aaalgjomaiifc a 
hawa baaa aummariaad la tha TabXa III* 
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¥h« cpirctrophotwMtne etvdi** oa th« mmpoaaAm 
ooatftiAing thloearboairl s^wp ^e^rtlimXarly thiourvA 
r«ir«al i»r«««ae« of lat»ii«« ftb«orptl0a« 1a tb* 
higher wawUngthm (38000-35000 ai*^) 4u« t o / f — ^ * 
t r a n s i t ioii» of (C8) g r o u p s ' ® . MorooT«r» Booalch^^ hft» 
1 * 
fflvea ?5000 aad 30000 m , for tho a — ^ ^ 
O i i d f ^ tx*aaBltloafl (lawlirlnif a«o«oth«ii« gTtmp) , 
roe^eotlvftiy, f o r th«» f^diiff baeea ooatalnliig sallo^rXaldo* 52 hjrdo as of th« moitiea. has aiaia ao elaborato 
etu^y ou th© absorption aa^ oireular d idbro lm apeotm of 
• 
tha ss l ieylaldlrataaa and haa the ^ — » J f t ra i i s l t ioas 
at 31500 ooT^ v i th itolft towarde 28500 ea"^ by oonplaxatioa. 
Th© ©JiRliar asslgaiaaato hava a lso m^m by oth®r 
53 woJrttear® • Thus th© etroag baada observed in the apeotra 
of the a a t a l oooplexaa of HBaTa ia tho 30000 - 38000 eaT^ 
« 
ragloa nay aafaly be aaalgnad to t h ^ f y ^ / f t r aaa i t ioaa 
of tha llcsii^ lrm»lirli)g the C«S aad CM group*. 
7ha d«-d ban<S8 ara vaak aad ooat of the« appear as 
•lioiilAaM. Za aosa oaaaa thay ara naaleaA by tha OT baa^o 
aad thus saldac tba aaalgaaiaEita diff le t iXt . The four abaorp-
t loa baoAs hara been obaarrad i a ttaa ragloa of tha 
a lae t roa lo epeotnni of the pallaA&i9di( I I ) oonplax a t 22727 # 
20833* 19230 aoA 17897 a i * ^ Tim l a s t low aaariy apia-
aXlovaA baaA (17857 haa beaa aaainaad to tha t r a a a i -
ti<m ^Agg ooaparable to tha t r aaa i t l oa aaaisaad 
13!/ 
by JoTgmxmes^, althougli in (PdCl^ '^^ ** t h i s t ranol t ion hm 
-1 
2m, 
-1 b««a ob««md at 17600 am \ Th« blue «h l f t (by ?87 em ) 
l 8 dtt« to tho speetroohenloal d l f f e r ^ e e betv9o& the ll^arid 
(HSaTa) the oiilonde l lgaod. The meoaA t h l r a 
I . e . (30833 aad tmT^) see© the sp i l t o-Dropoueato aii^ ft i t 
l e a i f f l o u l t to aoelgzi them for ai^ particular tr«3ai0itlou. 
The apl l t t i i ig aay b« to the aeymnetrle field. 
A aoBiewhat aimllar l a t e rp re t a t ioa ha© been givea by yajsal^-' 
56 
a£id others fo r aquare-pla *«i(II) of ©alley 1 -
al^Siffiliiee, 
5 7 
Ja la smd Join have report i^ bmrts fo r b spin-paired 
aquare-plaaar po l l ad luod l ) complex at ca*"^  mid 33900 
oa*'^  as eplii«>allowed t r ana l t loae and have attributed, theia 
to 'a^^ —^^B^g and ^A^g t r aaa l t iona , r^sp-?»etiv®ly. 
The ? re smt ooaple* alao showa a b-acd at "<^ 411 cm""' ^fliich 
i s qa i te ooBparable to the f i r s t boafl (2^410 ca"^) aiid i®, 
t en t a t i ve ly , aseignable to the ^A^^ traaaition. 
Bat t h i e aealgiomeat i® qui te doubtful alr^ oe (C?) baada 
alao l a t ena l fy at th ia frequeacy. 
The eleetronio apeetrus of i r ld luadV) beare l&tease 
abeorptloafl lyliig at the higher wflereleoc^h aide* 
37900(a), 35000(a), 29400(8) and 25000 c a ' ^ a ) , which, aa 
haa prerioualy bean stated, are due to the n — * and 
JY * t raaa l t lona of the aaoaethine and thloearbonyl 
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grmvm, th» d-d t r ans i t ion* ar« nost ly obooured bjr the C7 
bands. Hovvvar, thava appear two Terjr vaak abaorptloiiia in 
tha d-d i . e . a t 17390 mT^ and ^9230 o®"^. Tha 
aXaetrwaia apaetnai of th ia ooaplax, i t a colour and tha 
sagnetie moiient (1.6? B.M,, I'abla I) are favouring the 
oetahadral ge^e t ry* 
The n iod i i» ( I I t ) eonplex imder iaveatigation iliapliQrA 
sereu bund a in i t a TiaibXe apeotrum in the mugm 15070 on*^ 
to 40000 mT^ ifhicdi are oonaiatent with the alx-oooreiaatea 
ootahedn^ atereof^wt&iatrjr reported for ita oonplexea. The 
shoulder aopearijig at 19^ 30 OBT^  fairly oorrobomtea the 
bmda at 188^ c*"^ and 20800 o « r \ noted in the apectrum 
of Rh(FH))01^,H2O (Ohapter I I ) and ah(Ao?U2)Cl^.H20 (Chap-
t a r 1), respeotiTeljr, vhloii hare been attributed t o the 
— ^ ^T^ t r a n s i t i o n . Another baad ap^ oaring at 
• 1 1 at* i s oonparabXe to the 240^6 caT band whloh has been 
assiignsd to t r ans i t i on C ^ P ^ o ^ IX)* i s 
diffiouXI to giTS snar pa r t i eu la r asaigniaent to the Xovest 
snsrgjr band sppsaring a t 13070 mT^ as waaJc absorption. I t , 
hsvsrsr* sesss tha t t M s band ooaes due to the s p l i t t i n g of 
tlis i& • ^A) p ^ sysMstry. The raamining bands ars 
duo t o ligsnd s r b i t s l transitiOBS. 
fhm sbssrption s p a s t r w of ssppsr<XX) oonpXex ( in 
asstons) i nd i s s t s s that i t has squars-pXanar oonfiguration. 
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TiM 0p«et»ui elMraet»irls*d Iqr « 0iiigl« (voiik) baiad loet^ 
t«d l a tlM d<«d r«gioA 16666 mT^. Th« appvanme* of aajr 
teoAd in tlM 15000*16000 mT^ region i s imll k&oim t^v t}m 
pXaaar oopp«r(II) , (Ch*pt«r II) • no AT U? baiida are due 
to ehfirgA traiiaf«r (Talil* IXZ}» 
7etraeoorAlaat«d saaga<i0M(II) eoapl«x haa tvelv* 
VimAa in I t e alieorptioa opaetriM (takaii iu psrrldiaM) vliioli 
are ooueiateut with the tetrahedral array of Uganda around 
the ne ta l lon« Follovlng pravloue daeorlptiona (Chaptor X) 
19608 m'^ and 24061 m"^ bands are attribtt table to 
^ S ( O ) and ^ trasisltlona charaotorla-
t i e of tetrahedral spat ia l arraogeoent* Other banda present 
In the near W mglon are the aorroal n j f wcUl / [ " "^ /T 
tranolt iono. 
Ooowotyloa and Kaipotle Moaonf 
Tbo daita eoaprlaing tlia vaXtias of ma^aetle aiOBei* o 
and tho pvofexTod geonotrloo aro KUMianaod in Talilo ZXX, 
AXl tlfco eoaploxoo oxoopl tliooo of totiwralottl 
i n d i m i ( d ' ) , tvlTalent nillionina ( d ' ) , d i ^ o a t ooppor (d^) 
and dlTaXont aanganoM ( d ' aro diaiMi«Aotio. Thla 
io in favour of tiMir reopootivo gooaotrios dopiotod in tlio 
fablo XXX. Tho voo« tonporaturo Mgnotio nottonto of tho 
ooaploxoo are noaror to the value a reported In tlio l i t o r a* 
13.) 
twf» I t at«3r laf«rr«d thmt the eoapX«»i« are fairly 
iitabX* auA h«v« aoaiaal c t a r l e r«« t r i e t ioa« . 7hl« i s qui te 
understAoAabl* i f w« ec»iieid«r a ease out of four 
pe tont ia l tOAor atoii« of tfeui Xijpiiid, ir ia. anioaie oxygen, 
asoii»thi£Mi ai t rog«a, aitroij^m of f r ee omiiao group aiid 
thiooerbooarl group* only eulphur suid the aaioaie ojrygea 
take part in ooordiaation harrlug tl^e other potential donor 
atOB0 vhleh s t e r ioa l l ^ remaia ae for!»i<)deix e i t ea . A alight* 
doimvard* fluot latioa iu the valuea of magnet io laoaeiSkt !»ajr 
ar lae due t o the perturbation in the ligand field, oaueed 
by the uaooordiaated amino ^roup (electron deaalty repulsion 
e f f e c t ) . 
?he aaipaetio noaent value of eopparC II) coiskplex 
auggeate the square-planar ooufii:urmtion. Baeooni 
eg 
at a l . aaaaured the a a ^ e t i o mooaiita at Tarioua tempera-
turea of a aerlea of eoaiplexea of the type ehovii below* 
triiieh vara t a t r ahedra l , d is tor ted aquara^plariar* or square^ 
planar in etruoture depeadlnc on the etario requlreaetit e of 
the R ^roup*. 
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The rmg9 of MGA« t l e noBMut TAXIMS f o r totrahoAral 
eo»9l9X4i« VM 1.<12-2.00 B.ft. , dl0tort«4 •quaro-'plaaar 
B«H. m6 ttquBnf^pl&a&r I.S^'-KSfi B*M« The values of 
i&agiietie mment of th« ooppor(II) eoiapXox, uador dloeaaiiioii, 
1ft 1,75 B.K,, which i» close to the value of equare-plaiiar 
structure» »Bi|paetlo isosent iralaee of IrldiumC I?) , 
1.62 B.M. an« ruthealmC I I I ) , B.M,, are conalsteat with 
the i r octaJiedral geoaetriee aa4 that of tsm^gaaeeeC XZ), 5.70 
B.M., >?lth te t rahedra l . 
It 1® worth-vhlXe t-a aote here that oa the baele of 
the (Safes ^lacuseed in this etiady. It 1© ^ ifficiilt to Urmt 
mij oonelusloa re^ardlag the po l j^e r l se t loa of the eomple»ie. 
Their Inso lubi l i ty la the ooamon orgoalc aolveats, hli^h 
thermal stability and QOia->«leotrolytlo r^sture euggeet poly-
merle forojo. The formation of a bridge with the thlooarbo-
&yl eulphur atoa l a the thioaml<ie oonplexes has hmu 
reportedl^^. Syaaaal^^ hae etu^iea CiaCXI) eoaplex of e t r l -
dentate Oi»S aonor Sehlff baee (Aerlvea f ron »&liQ!yXaK!ehy<le 
and 3«^lii0thl0pheii0l) aad found that the sulphur atom i s 
abridged betveea two Cud I) atons. fhiie« oonalderii^ the 
bridging teodeAoy of the ealplnir at on la CiiS type eyetena 
aad alao the data eolleeted f o r the preeeiit oonplexes 
(Table X), followixkg a tmeturea aey be propoeed. 
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i i i i i i f f p y ^ i i ^ i 
hM afecmi la tHammiwtvf 
of iimilTiog en l^ i i r^ ' ^ . Su l f i -
al««« W9 eott^lsxMi of tjrp* a** (S, E* W 
SttMitutoft groups ailgrl* erto*) vliioh 
roeoatly iatrodttooa hf kppel waA Buoohaer^* 1*h# f i r s t 
mm^r9 of thXm tpNmp — m^^ « 
m& bt»(aiotliyl)waflBia«» I t ^ s « a i —- Itav© 
in piro fox« d«|»Fotoiiatlmi of tlio o o r r o s p o ^ i ^ M l f i -
t lon aas^ IMI glToi^ no folloires 
+ a S j C l ) - IH 
• t i iwiae 
fbo Maflsii i iwi oalto in turn ifOFO properod l^ y the 
fOlXoviac roiiolioii^« 
aio^s • smso-Qsij ^(i togS -
-aRocait-so^" 
^ milftmMmm wpevt^A mitow aro tftabXo oolgr in 
tko «eXi« M o w fli« f i m t otttblo sva f l s i i o s 
iirroii%t#ilo« MPO p-KoO^S f^iOgll • SNo^  (ap and 
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imp 144^0) • aim th* 
tfm^mmt of miA p-H^C^^SO^Ol, mp««tlir«l3r» vltli 
eif I t ^ a ^ B in It^O* 
J 
Rore« aad Slir««T« har* r«p<irt«d tba fluovo auafdoga. 
I t has b»ea atatad that hl0(,tntlmvom1th^l)m>lfimi€«, 
(CF^)^^^* ^ a a l t a acuisoiila aoa bleCtnflttOsromathyl)-
aulft tT^lfluorida, (01^)2^2* to r©aet ia th© 
pr«0«ao« of ba^aylaffiina* t t t h priMBTf aatinea, th« ooxraa-
poadtng bl«(fluoift»atliyX)^-allqrloulflisld«, 
(E » CR^ f C^H f^ M^By) f are far»«a. 
fi 
Vary i w e a t l y Aba aad i?hr©ava laraetigotad a F-^yo-
l l o avtlfioiaa, (?*tetra]B<ithyIei}a)aiafii!tl<3a, (^^-CP^Icp^IcF^ 
j^B. I t l a fomad i^aa (F-tatraiathyXaaa) dulfuf^l f l t tor ida , 
LillHg la tha ggaaaaoa 
of axaaaa liH^. i^ith prtmvy anlnaa, CFg-CPj-CTg-^^g*^? 
ginra tlia «orr»«i>oaaine ^-alltyX (F-tatX'aisatt^Xaiia)«iilfl»iaa* 
t h i a Oliaptar daaerlbaa tha ty&thaaia of a nair auXfi* 
CBj-^vMj* pvapavad lif tha 2t l noXar oondanaatiim 
of dUMthyl aiiilf»xiAa with I «5-propaiia4ia8dlna« fh9 Chaptar 
alao lAOlttdaa atudiaa eaaeavttlim vi th tha oovplajcaa of 
platiaiM(ZV), p«UaAtiui(n) ami indiiai<Br) v i t h Ff»8. Tha 
ahametairtsatloa af tha oaspXaaMa haa baaa aada oa tha baaia 
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Of til* •iMwatia aiMlycis, so lar eoaduotaaoo, iafirarod 
•poetTft, • loetroaie op«otr«, Mgootle mammt aoi tho tlior* 
data* 
Vim^thfl aiilfoxl4o was obtaiaoA tvom 8ISC0 (Iiiaia). 
1 m o t a l s a l t s (ata^^tClg, Ha^PdCl^t 
lia^ XvCXg) mA othor <^h«aieEl0 ussd la t h i s stttdjr tmro 
obtaiuod from th« souroas moationad in Oliaptor Z. 
gyathaslfl 
1,Vpyopyl.^ diaat tuD saXfiMiaa, PDSt 
For tha «jnxtlieoia of tht titXa stiXfialda, 
pa&adiaalti* (17 ml, 0*2 aol) was addod dropviao into Tigo* 
roiisly s t i r rad dlBatliylaalfoxida (30 ml) ovar a hot-plato* 
sagaatio s t i r r a r . fha 100 BI raaetion vaosal was aqidppad 
vitli a oaloiwi siilorida flia l iot-st irr i i ig was eoatl* 
aiMi f o r tvo «0iisa«atifa dagra* tlia raaetioo nixtura «as 
than leapt at 0*0 for 50 hro. Tha omda product o b t a i ^ ^ as 
a vldlta grmottlar substaaea vas vaaliad savoraa. t inaa with 
MaOfl to raoiora mraaetad PKSO aad/or 1,5*propaii«di8Biii*» 
Tha aolstura fraa (rrnmam dr la i ) snVstaaoa vas tliaa mh^ 
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( M l t s abmptljr a t 220^0)« 
flM M t a l M l t (0*01 BOX) ff i a 60 «1 litOH 
l a a 100 mi iMfttor, was k«pt m m atixvar. 
An •Qttii^liis* caouat of PDS (1*9 0.01 sol) VM th9a. MmA 
to tho Tigoroualy otinrod notal Halt solut loa. fho ligimA 
(PPS) v l th la 1-2 niiuito* a f t o r addition of a f w 
dvopa of vat or and a p r t e lp l t a to foma iAslaatly* Aft or 
4*5 Binotaa of a t l r r l im, tho proelpl ta ta vma soparatod ^ 
oontr l fusat loa atid va^od ooiroral tiaioa v i th MoOB la ovdor 
to roDOVo traooa of unroaetod notoX ealt aad vaouttm dn«d« 
Tlio Inatnnoi i ta l proooaooa woro th« aaao ae appoarod 
in Obaptoi* X. 
a g 8 g ii t fi A i P g i g f f f f g s i o a 
PD8 la a vhlto granuXar, noa^hjrevoaoaple* a l r - s t ab la 
povdar hanrlag a idarp M l t l n f polat (220*0) • Xt l a laaolA-
Wba l a tlia oaaaoa orgaalo aalTaata iaoXttiiag CifSO, b«t l a 
•parlafl jr aaltt^la l a vatar . TIm aarboa, lisrdrogoa and a l t * 
voffM aaalyala (TabXa X) l a ooaalataat v l th tha ooapaaltloa 
173 
H H H 
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V    
On latvrAotloa v i th platiniinC XV), palljadiua(IX) and 
indiumCt?) iMtal ions in aqueous a^thanoX, ?DS ylf^lds tho 
typa oonplosaa of the goaeraX fomula 
l!(?I58)Cl3,.H20 
(« « central netftl atoa aofl * • 4 fo r suiB I r oomplexes 
aoa 2 fo r the F« oo«ple*). Like eo»ple:?ee are also 
a^«>li3rgroeeopie, robust tovards heat ( fab les X I I ) , 
insoluble ia the eoamoa organio aolYeats aud poorly soluble 
la, water. Uiilike, the oonplexes are sparingly eoluble 
la BItSO. the fomat lon of the oonplexes nay be represented 
as follows 
2 ^ S - 0 ^ Mj^ j -OTyOHjrSHa ( ^ ^ ^ o r ^ T ^ ^ 
HjO 
ItaOlt/fegO 
" " ' I.(PD8)01,.Hj,0 • 2C1-
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fttanar 9^mlimm 
All tlt« tbiHi* oonplcMS ir«r» fonod to 
1 f t•«. fh « l r woliir eoiidiioliiaG9« «t dilutloa fit 
tm'p9TAtwf la dUB«tl!iyl»ttlfoxld* aro 85*5 anA 85 
es^aol**^ for tha plfttlnoiC 17), palladltnidZ) mii ivi^tvm-
i t f ) eostpl«ic«8, rospootlToljr* The eoiiAuota^ieo valuee 
eoKpatibXo vlth thm eloetroljrto 
lafgaroA Spogtam 
Tlio Tlliratloaal «p«9tmm of PBS 1B BLALLAR to that 
of 1>i«{tyifl«oro®«tliyl)*4i-i)yopyleulftel««, <TF?S), reported 
7 -1 by Moree sjad Shreere . Tbe band at 2980-2990 oa a 
peak of mei&ua lateAeitar «t 2960 oi"'^  oay be du® to i!Qr«Aet« 
r lea l end a^sTMsetrieel etretoliiiMs nodea of the CK^  bsS CH^  
fvottpa of Theae are ilkifted tovorda higher vanreleo^tha 
aa aoapared to fFPS (2975 o « r \ 2925 mT^}* A band at 2920 
mT^ luM baea aaelgaad elaavhera (Cha>pter ZZ) to the L^(cn^) 
for p^laatbylaBSaabeAMldeharda*1t5«>propaaedlffiesliie Stihlff 
ITalika V f f 9 , the Infrared a^eetras of ID9 dlaplaya 
atrea« abaarptiona at 1680 mT^ and 1580 oT^. Zt la d i f f l * 
aiOt to MBlgn tba f l r a t bmd, hovarar» the 1580 mT^ band 
MOT tentatively be attribated to the6(CH,)^^. Koraovar, 
the PD8 vibrational banda of waak intenalty at 1170 on"^ and 
1Q85 mT^ aagr iit%rito«it«A to tlM i^(O-tf) no«« (Ohapt^r X) 
v i t h M M oiMitritoatien from t i C K ^ m A f C C R ^ ) . appear 
mm stroikg abaoirptlonn at if6© mT^ m\A 1087 imr^ l a tha 
Tibra t ioaa l apaetron of TFPS. 
?Iia abaorptioaa dua to (m) atratebaa ara raportad to 
oecwp atpoagly aaar f'46 raglon vbaraaa tha waakar (CS) 
12 -1 
baiad appaara at higbar mnralafi^b • Tba 750 cm baad 
iriileb appaara aa a atxt»II« absorption In tba FDS apaetrrm ma^, 
t b a r a f a r a , ba aaeribatf to thm (SH) atratebliig r l b r a t l o a aad 
tbo iraak absorption at 670 omT^  aa M c s ) . 
Oa ooaq[»laxatloiu mod a oichlblta e rassstrkabla 
a b i f t t o b l ^ a r vava lao^b . ?ba 1170 m"^ band of FDS ipaa 
t o 1185 onT^ In oaaa of platlnim and palladlua oosplaxaa atid 
to 1200 otT^ In tba I r ld lua oompXax. tha (H-S) otratobaa 
( a b l f t 5-10 etT^) and tha (oa) a t r a t ^ i n g fraquanoy ( a h l f t 
10 osTS ramain alsoat unparttirbad on ehalat ion. 
Oonaldarabla ab l f t In tba (Cif) atratohlng moda atitd 
aoft-partuflMition of 1/(CS) ara auggaatlTa of tba I n v o l r m n t 
of tba nltrogan atoaa alone In tba proaaae of o o o r d i n a t l ^ . 
fba MXpbnr atoM vaMaln aa non->partielpants. Tharafora, 
of tba four potant la l Aonor al taa^ H)8 appaara to eat aa a 
bMantata «balatinc apaelas. 
Tba fwi»iaf1parad apaetra ara sora axp l lo l t , Ttm ?D8 
1V6 
mpmctrvm hM no «b«orptioa» 750 oaT^, But, l a ooa-
t m t . th» sp«otr& of ooa^laM* lavr i tAkl j diapKigr wAim 
t o ia tcnvi t f b&oAa in 500-500 mT^ v s X m , fhM 
iMadfl ftt 480(ii). 4tO(w) iin« 440-460(b) Oi*^ l a tli« ffip«etf« 
of tlio Ptf Pd Ir ooi^loxoo, r«apoetiir»l3r» aro aooignablt 
fto •trotohimg fivquoaoloo and oorrospOjidlAgly, 
thft 320{ffi) and VOim) m"^ hm&B m thm »etsa«liAlldo 
strotoho* (Cliaptor I ) , 
7h» lafrar»d gp^tftrm of eosploxoo aXao dleplagr AOV 
hrnm la t!i» 990-805 oaT^ rogioa (990 oa ' '^ 805 m"^ , f t i 
—1 —I 
955 m » 820 i» • Pd) i ^ e l i aro eoBpstifelo with th® f r o -
quoaeiee rmport%& for tho rooking and wagging aodoo of tho 
cooralasted wator (Chaptor I aad XI). epoetrum fo r tho 
ir ldlaA oomplox, howowor, laoko muf abeorptloao la t h i s 
rogloa. laepl te of thio* aaalytiosil data and tho iralao 
Of olootrloaX oonduotaaco euggeot tho proaeuoo of a wator 
aoIooQlo la tho ooordlaatloa ophoro of tho ind l to i e«»iplox. 
Iiilto 9im, tho ooapXoxoo aro fa l r l j r otablo towards 
boat d o o o w a i a c aoar (aad alKivo) 250^0 (fablo Z). ?o got 
•oro iafonuKtloa rogarting thorMO. bi^ar ioar , thm plot 
(71g» 1) of %h9 pXatlaiMi ooaplox was rooovdod. Tho doooapo-
• I t i oa toBporataroo aad por ooat woigfit looooa appoar l a 
17? 
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f M * IZ. A hrtak in th9 plot ttt 100^0 i s dw to rmml^ml 
moMuf (oh»0 «t« Xo«« 2.4^) • Th« lAfl«etioQ point nt 
wt. loM corT»opoada to tho ealettXat«<l 
weight lose for out oolooulo of vstor (4«8f^)« Eomoval of 
vfitor at oneh a til|;h tMiporaturo ! • of i t s "bflin^ 
In tho eoordijaatlon oplioro (of. Cheptor X)« fho Xoae of 
U^aad (FD8) otarto at a80®C myH 1« oompletod at 340®C. 
This tomporaturo donotoo ooaiploto Xoaa of orgaalo ligmA 
a l o o ^ t l i oao ohloriao ion (oal. v t . loaa mii obe. vt , 
loaa 48,^^). At 500®C a i l tliroa roaialoiag ohloriao ioaa 
aro loot loarls^ notalXie platiauB aa raoldixa 
(eaX, wt. looa md wt. loaa 64,9''^). 
l^laetroaJLc Sgaotra 
Zi^rftant apootraX baoAa with thair poaaihla a e e i ^ -
BO&ta hawo hom miaaariaoA ia TabXo XIX. 
PiTO apaetral haaAa ai^ ohaarwoA in tho oloetroaio 
Bp—trm of tho plaHianiKXT) ooaplox at 24^90, a631S, 32296, 
997U mm 59219 BaXUuntaon and Orajr^^ aaaigaoA tho 
2m FtOlf os»oo%VMi ao follova 
^20,400 o.-^) 
^^If 
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Tli« fUrH tvo teAs in ill* mp99trm ef Pt(XV) eonpUx l i m 
ttlBosft tli« mm9 l»900 mT^ ••j^ttrmtioa f o r tli« trtrong^r llgmad 
fi«lA ae VM fo r tli« f i r s t two a8«i«ii«4 baoAs f o r 
PtOx|-. Tbo 52,258 od"^ and 55.7U oa"^ biiado m pmrhmpa 
•a A of tho oplit t iag of torn ( S md ^ApJ 
1 1 ' AIM to Xovor oynaotrr ftad aro aaoi^aod t o A^^ —^ 
Tbo oetuhoAr&i ooaploxoa 
olsvloualy hmw axial oloitgatiaa* fhm diistortioa i« m.i 
•xpooted phmmmon booauao of uaoqital f ioM atroagtha 
in tho i&*plaao aiid aiciaX poaitioaa. tho h i ^ o a t eiaorgjr 
at ^ t o L —^M chart® t r aaa fa r . 
nut aXaotronio apeotrus of tha pallaAiuaCXI) eonplax 
exhiMta f ive absorption moMiwrn at 20«8?3» 25,000, 28,169, 
36,563 39,215 mT^. Tha f l r a t waak Xoir aoargy apia-
aXlotratf IMAA (20,833 ia aaaignoA to tho t r aaa i t ioa 
OQVparabXa to tha tr«aaiti<m aaai^nad tigr Jain 
aoA Ja ia^ ' (21,700 wT^) and by JTovgaiuMn^^ (17,600 
iXatvliart a baaA at 17,857 oT^ liaa ba«ft a^tributaA to t h i s 
t m n « i t i « i (Chaytar i n ) « flia a r ra t i a iHif l in tho abova 
abaorptiOR firoquaaaiaa i a dua to tha apaetroehaMiaal d i f f a r * 
aaoas batwaan tha Xifandc. Tha aaoood (25*000 os*^) and 
tbird band* (28,169 mT^) ara probably tha i^ik<-aXXov«d 
t raaa i t ioa* irtUieb ar isa dua t o and 
rotpaotiTOly, fha otbar band* ia tha aaar BY roi^ iiMi M r 
ariao dna to tiMrf^-tranafor, 
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71m •l«o%rai.e spctfinai fo r tlM eonplox 
• i M U t * tvo 55*410 mT^ miA 40,900 oaT^. Xa 
a%MaM of A«4 troikoitlofts tlwM max ^ oonoidoroa to havo 
oriooa ivm to olMi7go*t«aof«p. 
fho ToXtto of nagnotio sonont aad prof»rr«a goo&otrioo 
fo r thoM ooaplomo «r« glToa tbo feblo XXI. 
?h« m p i o t l e aoMoat ol»o«nr«a fo r tti« i n d i ^ ( Z T ) 
eoQpIex (1,82 B»K*) i s nooror to tho •ca.ti^ o oao «3:900t« for 
m Oh lowoopia i fgrvtov. Tlio pl&ti2»m(IT) miA palladitm^ 
( I I ) oonploioo aro diOMgnotlo la thmlr roopoot i^ oota-
hotfral oquaro^pXaaar gooaotrioo* 
Xoroovor, tho inflralnliilitjr of t h t oo^plosoo ia tho 
oommh orgoaio solTonta, tho i r tho rMl tho 
YoXuoo fooad fo r aolar oooAikotftaeo miA tho iafrarod opootm 
•ttigool tho a t a o n o 0tmottiro«« 
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l i t V 9 t I 
1% i s kaowa that ooitpoimds vltli tliio»aalAe snmp 
form eomplmmB with a«tal hnlld«a hj su-eoordiaation^. Th» 
ixktTKr^ A vitli Bftxitttui (Sf atrtttehiQ^ tiiaraet^r 
tovarde hlgli«r frtqucoel^s wlillt thoet vltli Btucliran C8 
8tr«tehljac eliara«t«r ar* displae^d tovaf^t Iov«r frequoa-
Hoir«v«r, aectyXaeftton^bioCthiourmft), Chapter I , form 
eonpl«x«« In vhloh raXplntr mtom rvmAm a Qoa*partiolpant 
th« of eoof^lnflstloa* roaooa for th i s momaljf 
mfior Im In potential msMVgs distribution tagr 
complax format loa. Th® coBplo* fore at ion may have d«er«ased 
th« ir«lght of th» ^ ' ^ h m v m f r of th# thlohydraaiao ^ro«p, 
c • s", With conooalteint laor»a«e la th« fore® ©(jaoteat 
for CB strotehinir^ • 
2 
In th« •wrljr of Jtnmn ani lliolaoo acid in th« 
V0wt9w ^ doMMPl ana attantioa was Avrnm to tlia ia-> 
flaanoa of aotal oovpXax formation on infraraA bo i^da ^ a r a e . 
taviat io af tHioainida grvap* Siuea than a aonaldarabla 
aimbar af papara bara appaaraA on tha aabjaet* fha w>at 
axtaaaiva baia« tboaa b j BarUlaaora and Taraoi on tbio- and 
•alinaiiraaa^t FarvaaaX at al« on ditbioblwrat'* Haraan at aX. 
on thioaaidaa^ and by 2abokrajeka said Kadala on aaixOy thlo-1 
aai^asataa and tbioaaslaaar^aataa • I t la iranaraXly aaawad 
that 8»aaaf<dlnatiott will tand to iaaraaaa tha vaight of tha 
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•aaoAie«l 8«r«etur« o«»«iac th« re* eoaataat for 
^ m to iaer««i0* that foriJ G9 to aooroooo rolntivo 
to ttio froo XifffluQii rmlmm, « rooult, vlth GH 
ooatrlMloao v i l l bo AiopXaood toward o hiiilior froquonoloo 
vhiXo boAdo with CS ohartietor irl l l bo dii^ XAOoi to Xovor 
frm^mnisi«m» Ji-MsoordiiiistiQ&t m a f i ro t «pfroxiiifttlOfi« will 
IsMirm tho oppoolto offooto. fhe otorlochwnlotry ndoptod by 
ft 
tbo ooordiumtian oonpotuii or th« oonformatioii&l ohoiagoo in 
a 
t)io duo to eomplox fonssitioii noy roeuXt la Xfirgo 
shif t of tho (vCS orVCS) froqwmoioo doopito of i to boing 
tmooordiastoA. Hovovor, the rules broak down vhon slsol-
taneoue ^ , S-cooiii lust Ion oocnara^ *^ * 
Tho Sdliiff baso •>• aootjrXaooto&othiotaroaoallf^laldo-
hydo (AfS-H^, do sort bod In thlo (diaptor, io tho 111 a»Xor 
ooikio&oatioii prodvLOt of aootyX-
ftootoioo. 7ho bMo, ktB^2* OA A dlbaoio, totro* 
dobtoto opoeloo. Tho oou^Xoxoo of 
pX8tiaiUi(ZT)» pftXXadi^n)» IriiiusC 77), v&thm&iimini), 
xfioAi«i(Xn) Md aMHic«aoM(XI) ioao horo boon otudloi. 
TorioiM tliofKOOpootroX studio • havo boon uood for thi otruo* 
toraX MMlgBMoato, 
81liiil^ iiiiBiiil I illiiiiliiiiBii.iifiiii4i iif 
BttHfrtftH 
V^ex^f Um^ACX^, ilOj^rOX^, WkCXyUJit HuOX^^ R^O, 
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m99tjXm99%9a», thlour** aod MaiejrXaOAttligrA* oMaiiMiA 
froa tlMi wQivTwtB iMntlonnd in •Arll«r tiiaptwr** 
f!b9 •qulAoXnr aiMmata of aevtsrlac^tou* <6.5 0.05 
mol) m^ «aIi07l8LLd«hjA•thlooTiiB* (9.0 0.05 ml) dlscol-
l u methanol (60 n l ) , vera r « f f o r about ha l f aa 
hoar luHag oaXeiua f l o r i d * tube to ^ o o k the «atr:r of 
atsiospliorle moisturo. fh9 solution tras f l l t o r « d , ooneoo-
t r a t o i on & hot plato, ooolodi and k9pt s^ orni at sibout 
0^0. ?h« enade prod not obtaiuod wm roory^talXisod f r o s 
mothaaol, Hopetltioci of the proooss gi'^oa tho pur« coapomd. 
Th« oolTont fr»o oompoiund imo aubjoetod to nlcroiuaal js is 
imp iao®c). 
Ooaplawn 
7h« eaaplosos woro aynthoeisod by st l rr log th» solii-* 
ti«A of tho aotal Mlt (0.005 aoX) and tha ligaoA (0,005 
•ol.) In III aaXar rat io In natliMioX (60 ml) at rooa tampara* 
tura, ftm aoa^X** 9raais>ltatad laatwitXiry aaparatad by 
aaatrif^igatifln and vaaliad vith aathaiioX to ranova trmeaa of 
anraaatad attaX aaXt and/or Soliiff baaa. Driad la iraomo. 
*Qyatha«la daaerlbad la O^ptar tlU 
CoaMtttrat^d solutloa of t h« linanft < 1 0.009 
vol) in 10 • ! Bwthanol vea 0tlrr«d for about 15 
ii««r O^C. Than* th« •olutlon eontftinin^ KiiClj*^^^ (0.94 g» 
0*005 mol) i a to KX ««tha&ol vmii add^A aXovly to th« v l i o -
roosly a t i n ^ oolutiott of tho ligftud. fh« prooomi of 
•tlrri&ff vfts oontiimvA f o r throo hours, Th« r^&ottm nix* 
tur« tlMm fi l toroA l o f t fo r throo dajro (nomr 0^C)« 
A layer of roddliOi isaoa oottlod Aoim. I t was sopariatod and 
iraohod with aothanoX. Briofl in Taouo 
iftftrwiiftBti^lM 
?h« la«tr«®<»ntal Bethoat were th@ o«!aa« ae <S4»«orllE>od 
l a th« Chaptor I , 
TIM ligmtAt ^ KroavOar •nbnttmeo, etabXo 
la a i r oaA i s noa-liygvoMaple. I t soXu^ Xo la aXaost a l l 
•OMOft orgaaio ml rmnf , Tho 0, H, H ajad 8 anaXartls 
I t s eo«po»ltioii BM Oi^K^^^Sg^ (T«bX« X). 
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fh* eoaipl«s«0 fonaod arm v«Xl a«fin«d •ollds, insoln* 
In i»(M»eo& a<m»polar solvwats. On th« Imslt of tb* 
tttolehloBHitrlo datft (?abl« I)» edaipX^xsft hm^ h^m 
m fonmla 
wii«r« M « iMtaX ato»{ x « 2 fo r platinum imd iridium* 
<»!• for rutti«aiiift aad fliotfitm soi »«ro for otluir eonpltxts. 
Th* fomfttlon of tho OOS|>IO3E«« sagr bo glrm ao foXlovo 
MoOR 
.TS-Hj . liCVa 
Tho TolLiioo of solar eoaduotaaooo of tho ooMploxoa «l 
Alliitioa in DK80 at rooB toMpormturo* aro ia tho raa^o 
ohaT^ OM s^oXo**^  uhloh U eoai^atiblo vith tho aoa* 
olootrolftoo^^• fiOBOo aono of tho ohXorlAo atoMi io outoiao 
tho ooordiaatlOA o^oro. Thio ohovo that tho Hgand la 
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tlMM iat*r«ot« irith tb* sMtal ioa in i t a • i iol ie 
form mnA nets as * bifim«ftonal» tatmda&tat* Hgasii* Tbla 
i s qult# plftuaibla in of the t m t %imt th« eon^laxatlon 
iritii the • ae l l e form Xaada t o aora ax t a^ad //-boodiiAg in 
12 oonpariaoa to t h t ootsplax ii^ th« kato form • 
l a f ra rad 3iMiotra 
fha infrarad apaotrtm of tha ATS*®^ 
ahow'^*^^ baiida at 165© (^ C^ » 0 ) , 1620 mT^ (i7c « C), 
15^5 oT^ (lyc « a ) , 1450 etT^ (UO-O of phanollo OH), 1270 
okT^ (a«»H hwnAiMg of tha lijfdz^gfHa boadad imolio fom) a^ uA 
tira atrong bmida at 750 auid 720 obT^ dua to 6afoi*ia-
t l on moda of tha doubla bond ad oarbon Im tha hy^roi-m bondad 
r ing, atrozig Intanaitjr hmiA at 760 mT^ i a dua to CB 
atra tohlag Tibratioa aoda (Chaptar I «ind I I I ) , ?ha IR 
apaotra of tha oo^plaxaa stow laeraaaa in ( 2 0 « - ? 5 
«1 ) aip&if|ria« that ooordlnation ooaura through tha oxygm 
of tha plumolio grmp of tha S ^ f f baaa, 7ha band a at 
1270t 750 aaA 7^0 m*^ dlaappaar on eomplmxmtim* Tha 1595 
oa*^ band paraiata bat lOiova ramivtobla il»if« ( ^ 2 0 mT^ 
tovmrta lovar fmiMAOlaa) aaA tha 7 ^ mT^ hmA (i^ CB) 
UttAargoaa only a al ight parturbat ion ahoiring tharaby tha t 
tha aulphur atom doaa not par t lo ipa ta in tha ooordiaatioa. 
Both tha asosathina aitrogaiui, phanolio and anolie oxygana 
act aa tha ooorAinating atOMa, 
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ssol }i)6(»wv 7 
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TIM K-O tants r«poit«dly ooeuv^' M V M 900 wA 
400 iB*^ • In tlM pr««ta« n vtak lunA w m n a ^ 
920 mT^ Ml ]; 1M> N«<iiMi 
• i ty hmoAm App««xlac la IHIIIIMI 990 mA 3tO mT^ ma^ i m 
to a«t«l aitrogca nA a«tia ehloria* •ti'ifttidisiC MAM* 
Al«o, a«v of BodiuM la^Misitjr i^poarlog at 919 
oaA 920 mT^ in tlio •poetnui of tho mx& ftt 
690 mT^ in tho iiioAiiui(III) oosploxot aosiena^lo tba 
ood9din&toA vator • 
TUfffift g f t o f j i W 
?h« thoraognuia ma on tbo ooaploxoa of Pt(ATS)0l2« 
Fd(ATS), Zr(ATS)Cl2 ^ Bhik^a^Cl.U^O xwoal iat«x«atlji« 
foaturoa aoA oorvoiborato ooao of tho aaomptiona aada on 
tho liaala of lafvaroA qpoetral atMioa. Tba Aaooapoaition 
pat tam la aliaoat alidllar, Tlia riMAlmidZZ) ooaplax lndi« 
aclaa praaonoa of a vatar aaXaaala la i t a aoofAlnatlaa 
aplMra* flia pfaoadural Aaaoapoaitioa tanparaturaa and par 
aani itai^lit 2aaaaa oMalaaA appaar la iMm ttm 
Tlia alaatvoftla apootm of ttm mm l^iBmm vara vaoordaA 
l a tha aaXlA alata axaapt la aaaa of ^ a lia(AT8) oaapXtx* 
viMra tha vpaatrw vaa raaavAaA la tha imtlunoX* flia a%f«af 
aVaarptloaa akiidi appaarad In tha h l i ^ r varalancth alda ara 
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An* to %h9 f l * tr«n«ltloa» of tho XlgaciA iiiirolTisig 
tho 0»8» C«il moA C»0 croup*. Th« oloetroiiie opootraX iMtoAo, 
thoir poool^Io aiiolcammto, maguotle Bosoato and gooaotrlea 
ftp^oftr la tlio Titblo I I I , 
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